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Director's
comments
If you ran our Station budget,
how would you spend the money?

Ray Moore
Agricultural Experiment Station
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When I assumed the position of Director of
the Agricultural Experiment Station in 1972, I
told our staff that two words would direct our
future: productivity and accountability.
We firmly believe that we have not deviated
from this guideline.
This is our annual report issue. It is one of
many ways in which we account to you, the
taxpayer, for the money we have spent and to
show the productivity and the benefits from
your investment. While only a small portion ,of
our work can be described in any one
publication, in Farm & Home Research, we try
to give you an idea of the breadth and many
facets of agricultural research.
The largest portion of our funds-about
75%-is spent on the immediate problem of
farming and ranching. This work relates to
the production of crops and livestock, the
storage, marketing and transportation of those
products, and providing answers to problems:
the best ration for beef cows ... how much
fertilizer to put on the corn ... how to control
Canada thistle in wheat . .. the most efficient
type of housing for swine . . . other questions
relating directly to farming practices.
We spend much less-perhaps as little as
10-15%-on research pertinent to agriculture
in the future , or basic research. It's research
that stirs the imagination: modifying plants to
increase efficiency ... developing economic
crops from wild species ... transferring
various characteristics from native plants to
domestic crops to increase resistance to
insects and disease.
We should probably do much more:
changing the corn plant to produce its own

nitrogen ... developing a perennial wheat.
Much of this involves biotechnology, using
such sciences as genetic engineering, tissue
culture, monoclonal antibodies, enzyme
kinetics, somatic cell fusion, and symbiology.
This kind of research might very well lead
to increased yields and greater production
but-far more important in today's economic
situation-it offers a greater promise for
vastly reduced input costs.

•

The remainder of our budget relates to nonproduction research: human nutrition ...
conservation of natural resources ... other
issues that relate to the family and home. This
benefits rural people and the urban taxpayer
who, of course, also supports our total
program.
Some of the expenditures are dictated by
the source of funds, but that is minimal. For
the most part, we have the choice of deciding
how and where we use the budget. How would
you choose? We would like to have your
opinion.
It is time for another review of the total
program of the Experiment Station. Over
several months we are looking at the overall
mission of the Experiment Station, its goals
and objectives. The rural community will
evaluate what we do and where future funds
should be spent. It is an important assignment.
This review group will use all of the input it
can get. Some of you will specifically be asked •
to contribute, but you all have an opportunity
to let your views be known. We'd like to hear
from you.
D

Spray spurge
Leafy spurge is no hit-and-run enemy; it digs
in. Counterattack cannot be hit-and-run either

•

Spray those patches of leafy spurge,
even if the pasture is a poor quality one
and herbicide costs are high.
Not only will the herbicide keep the
pest from spreading; it will increase your
forage yield. In the long run, it is an
economical treatment.
You have several herbicides in your
arsenal. It's not so much which one you
pick , but your persis tence that matters.

If you make concessions anywhere,
count on infiltration everywhere

•

Leafy spurge was first found in this
country in 1827 , and since then it has
spread (by both roots and seeds) across
about half of the United States and large
portions of Canada. It was first spotted in
· South Dakota in 1902.
It now infests about 65,000 acres in
our state, mainly in the northeast and
east-central portions.
This is one pest you can't afford to
ignore. It's been documented that a mere
seven plants increased to 872 plants in 3
years and that a 7-foot-square patch
spread to over 2,700 square feet in 5
years . The roots of one plant may have

well over a thousand adventitious buds on
them, and a bud can work its way
through 2 or 3 feet of soil to reach the
surfa ce to become a self-supporting plant.
And above ground the seed heads,
when mature, will explode and throw
seeds up to 12 to 15 feet. Seeds are also,
of course, carried by water and birds and
anima ls.
The plant gets an early start OR others;
it emerges early in April and is fully
grown and flowering by late May. Mow it
off, and it's likely to bloom again.
You'd rapidly go beyond the point of
diminishing returns if you tried to kill
leafy spurge off completely . You can,
however , economically control it in any
pasture.
The problem has always been in
assigning dollar values to benefits from
spraying. Prices of both forage and
herbicide vary considerably throughout a
long-term research study, and can greatly
influence the profitability of herbicide
treatments. We opted for a range of
pr ices to get a more realistic picture.
We sprayed a Kentucky bluegrass
pasture near Woonsocket every spring
and fall from 1978 to 1983. We rated
control every spring, and in the last 2

3

years clipped and weighed the grass to
determine forage yields.
Forage values of $20, $40, and $60/T
were used to measure returns from
several different herbicide treatments
with assigned values of 50%, 100%, and
150% of an assigned "average" cost.
"Average" cost per gallon for 2,4-D ester
was $10.50; for Banvel, $41; and for
Tordon 22K, $85.
By that approach, we could determine
over a range of herbicide and forage
prices whether the spraying was
profitable.

these prices, it was profitable to use any
of the listed treatments to control leafy
spurge.
Table 1. Leafy spurge control , grass yields , and net returns.

Annual spring applications of 2,4-D
ester controlled 75 % or more of the leafy
spurge by 1983. With low rates, such as 3
pints of 2,4-D per season, it was better to
split the application between spring and
fall; and we increased control by 18%.
Applying Banvel at 1 pt/A with 1 qt
2,4-D ester every spring also gave good
leafy spurge control.
Tordon at 1 gal/ A, a common patch
treatment, applied in 1978 and 1979 only,
was used as a comparison against which
all other treatments were measured. It
did a good job of leafy spurge control for
the first few years, but seedling regrowth
over time indicated that even this
treatment needs follow-up applications of
something like 2,4-D to kill emerging
seedlings.
Annual applications of Tordon at 1 pt/A
alone or with 2,4-D ester was another
effective treatment.
The secret to success for using these
low rates of herbicide is consistent
annual or bi-annual use. Skipping even
one year will drastically reduce control.
Even 5 consecutive years of spraying did
not eradicate leafy spurge.
With leafy spurge in retreat,
forage yields showed resurgence

Average dry grass yield at the end of
the study was nearly a half ton per acre
in plots where we left the leafy spurge
alone. The average yield of all treated
plots was over one ton per acre.
Average net returns listed m. Table 1
are for a forage value of $40/T and the
average herbicide prices listed earlier. At
4
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Across all forage values ($20, $40, and
$60/T) and herbicide prices (50% 100%
and 150% of average), it was
economically beneficial to apply 3 pints of
2,4-D ester, or Banvel + 2 ,4-D ester in
nearly all pricing situations.
In contrast, the "worst case" treatment
of two applications of 1 gallon of Tordon
resulted in a net loss of $15 after
chemical cost. This high cost is deceptive, •
since the treatment is intended for
patches of leafy spurge, where controlling
spread of a patch is worth far more than
just the value of grass within the patch.
But remember this: 'the war
is not won in one skirmish'

It does pay to go out and do battle with
dense stands of leafy spurge in pasture,
even if forage values are low and
herbicide costs are high. But the war is
not won in one skirmish.
You must be consistent in herbicide
applications, especially if using low rates.
One missed year of treating can cause
the loss of several years' gain.
Treat patches before they spread
further, and do not be concerned with the
cost of patch treatments, since controlling
leafy spurge will save dollars in time. D
The authors are Steve GyUing and Gene Arnold of the
Plant Science Department. While spraying is the most
effective and most economical way to control leafy
spurge. biologists at SDSU are investigating the hawkrnoth
?S a possible means of biological control. See story in this •
issue.
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•The benefits of variety
For special meats, benefits are economic and
nutritional. But you may have to lie a little

•

"Yuck, think of where that cow's
tongue's been. ''
That's an American reaction to variety
meats. It's all right for the cow (or sheep
or pig) to have a tongue, liver , heart,
kidneys, and brains, but Mother better
not try to put them on my dinner plate.
Europeans have a different reaction.
. They consider these variety meats worthy
of eating any old day.
And chefs (capital C, Chefs) in gourmet
restaurants serve them, call them some
unpronounceable name, and charge
plenty.
That's a laugh on us. Variety meats are
known to be inexpensive. And, because of
our research here at SDSU, we can tell

you exactly what you're missing if you
don't eat them.
Yes, Virginia, liver is good .
for you, Mother didn't lie

What you're missing is what you need.
As a group, variety meats contain large
amounts of protein, vitamin A, B-vitamins,
iron, phosphorus , and zinc. Similar
variety meats from beef, veal, or lamb
are much the same in nutrient content.
Kidneys from all three sources, for
instance, have essentially the same
thiamine content per serving .
Nutrient content does vary, however,
according to the type of variety meat.
5

This information is for only 6 of the 23
nutrie:its Dr. Wayne Johnson and I
studied under a grant from the USDA. By
itself, it's still not enough to persuade a
finicky eater. He has to believe he
actually needs the nutrients listed and
that variety meats are the quickest, if not
mentally most painless, way to obtain
them.
Liver is a good place to make a stand.
A single serving (3 1/2 ounces) of liver
supplies over 50% of the RDA
(Recommended Daily Allowance) for nine
essential nutrients, while supplying only
about 10% of the RDA for calories (Fig 1).
That's without additives, preservatives,
or supplemented vitamins and minerals.
The percentages vary slightly for males'
and females because of slightly different
nutritional needs.
And if he'll skip the nutrients and pass
the liver'?
All together, food nutrients fulfill three
vital needs of the body. (1) They build,
maintain, and repair body tissues. (2)
They supply energy for body activities. (3)
And they help regulate body processes.
Specific nutrients may work in one,
two, or all of these ways. Thus, foods

Brains have a very different nutrient
composition than do kidneys or liver
(Table 1).
Liver, as mothers have known for
generations, ranks the highest
nutritionally. Tongue is second in terms of
vitamin A and zinc. Kidneys are slightly
lower in vitamin A content, but are an
excellent source of five other nutrients.
Heart is very similar to kidneys for
mineral content, but differs a great deal
in specific vitamin content. Brains also
vary in specific nutrient content. They
are rich in phosphorus, iron, and vitamin
B12 but are much lower in vitamin A,
riboflavin, and zinc than other variety
meats.

Table 1. Selected vitamin and mineral composition of
cooked beef variety meats.
Vitamins

Minerals

Vil. A Riboflavin Vit. 811
I.V.
mg
ug

Liver, fried
Heart, braised
Kidneys, simmered
Tongue, simmered
Brains, fried

12,200 4.14 111 .8
169 1.54
14.3
114 4.06 51.3
5.9
238 .35
43 .26 15.2

Iron Phosphorus Zinc

mg

mg

461
7.91
7.51
250
7.31
306
3.39 . 142
2.22 386

mg

7.49
3 .13
4.22
4.80
1.35

•

Fig. 1. Percentage of Recommended Daily Allowances furnished by a serving of fried beef liver (3 1/2 oz).
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which contain many nutrients, such as
variety meats, contribute a great deal
more to the health and well-being of your
body than foods with a single nutrient.
Table 2 lists some specific functions for a
few nutrients.
Variety meats are also a good food
source economically. Demand for these

Table 2. Body functions of some essential nutrients.
Nutrient

Function

Protein

*Build and repair: muscles
soft tissues, red blood
cells, enzymes, hormones

Iron

*Carry oxygen
* Maintain acid-base balance
*Build and repair red blood
cells

Phosphorus

*Build strong bones and teeth
*Help in energy production
*Help in normal cell activity

Zinc

*Cell growth and repair
*Normal sense of taste
*Enzyme systems

Vitamin A

*Normal growth and
reproduction
*Normal vision
*Smooth, soft skin ·
*Healthy lining of body
cavities and glands

Riboflavin

*Cellular respiration
*Growth and development of
fetus
*Enzyme systems

Niacin

*Energy production
*Normal digestion
* Healthy skin

Vitamin 812

*Growth
*Produce normal RBC 's
*Maintain skin and nervous
system

Vitamin 86

*Protein and amino acid
metabolism
*Carbohydrate and lipid
metabolism
*RBC formation

meats is often low, so the price tends to
be correspondingly low. Variety meats
usually cost less per pound than
hamburger. They have very little
waste-no bones and almost no fat,
making them even more economical. The
edible portion of variety meats is
approximately the same as the weight
when purchased.

If facts of nutrition and economics
fall on deaf ears, resort to trickery

, -- - - - - , - - - - - - - - - - -
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* Formation and development
of red blood cells and white
blood cells
*Cell growth
*Carbohydrate metabolism
*Normal function of nerves

As strong as the case is for variety
meats from both a nutritional and an
economic standpoint, we all know that it's
still not enough.
Variety meats are unpopular for almost
any reason that can be dragged up. Some
are (1) negative connotations or
perceptions, or over active imaginations;
(2) ignorance of, or unfamiliarity with,
correct preparation methods; (3) regional
unavailability, especially of lamb and veal
cuts; (4) their perishable nature; and (5)
their strong, distinctive fla var.
An Experiment Station bulletin now in
preparation may help you with some of
these roadblocks . We'll go into the
subject more deeply and show you how to
prepare these cuts correctly, disguising, if
necessary, some of the stronger flavored
meats. We've become accustomed to
bland flavors in our meats to the point
that, in some hotdishes, the meat has
become merely a carrier for the spices
and herbs that we must add.
Another trick you can use is to carve or
cut up the variety meat before it comes to
the table. If you still get a "What's
that?," simply say, "It's beef (lamb,
pork)."
You can't beat the economics and
nutrition in variety meats. They are really
no harder to handle than other meats.
They are suitable for the fanciest
occasions (ask any gourmet), and they are
also suitable for the day-to-day family
table (ask any European). Use them for
the nutrition and the "variety" they can
offer.
D
The writer is Patr icia DeZeeuw, SDSU research
microbiologist in Human Nutrition and Food Science
Research. Complete · results of this study are being
published by the USDA in the Agricultural Handbook No.
8 series. "Composition of Foods." Copies will be available
soon from your local Extension office.
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Crossbreeding: the new look
Mixing genes isn't all there is to it.
You may have to adjust carrying capacity
We used to easily recognize them by
their white faces or their black bodies.
But now the cows in many commercial
beef herds are crossbreds. Their
parentage may be difficult for others to
discern, but the cow-calf producer very
deliberately planned that cross and
expects certain benefits from it.
And, if he has done his homework and
planned for specific traits, he will get
those benefits, says Chris Dinkel, recently
retired SDSU beef researcher.
Researchers can achieve a 25 %
heterosis in weaning weight by breeding
a crossbred cow to an unrelated bull.
(Heterosis is the word used for the
better performance of crossbreds for
certain traits over the average
performance of their straightbred
parents. It is usually expressed as a
percentage.)
A desirable feeder calf can be
produced through proper selection and
combination of the many breeds available
8

for a crossbreeding program, Dinkel
says.
To find net returns, use the full
equation; don't take any shortcuts

The choice of a cross bred cow to breed
to an exotic bull should be based on the
producer's breed preferences , the type of
feed supply, the management ability of
the producer, and the cow-cost situation
in the herd.
One thing that the newcomer to
cross breeding may overlook is that it is not
enough simply to breed for better
reproductive performance. Superior
cattle eat more; nutritional needs will
change; and he will have to be alert to
changed feeding management.
Although frame size is important to the
feeder, the packer, and the retailer, it
does not mean the breeder or cow-calf 'l!!'),opera tor should be selecting cows or even

• i.

•

bulls for frame size, Dinkel says. In fact,
they should not.
The frame size requirements of the
market can be met by combining British
breeds with exotic breeds, according to
Dinkel. To do this, British breeds need to
remain typical of the breed to provide the
appropriate frame size in the crossbred
animal.
Dinkel has an equation to estimate net
return from a cow herd: Carrying
capacity x reproductive rate x livability x
weaning weight · x price - costs = net
return.
The relationship of these factors to
each other and to net return needs to be
evaluated for each herd, Dinkel says.
Frame size will have primary effect on
price, but will need to be evaluated also
for its effect on carrying capacity,
reproductive rate, and weaning weight.
Trade-offs do exist, and the full equation
needs to be evaluated.

There '_s a new wrinkle; some breeds
may need carrying capacity credit

•

That equation assumes no breed or cow
size differences in efficiency. And, for 11
years, SDSU research supported this
assumption.
However, Dinkel's latest results
indicate some breed differences.
An experiment still in progress has
involved 199 calves produced by breeding
straight Hereford, Simmental x Hereford,
Angus x Hereford and Tarantaise x
Hereford heifers to a Longhorn bull.
''The addition of the last calf crop to
these data has indicated for the first time
significant breed differences," Dinkel
says.
The Hereford and the Angus x Hereford
are not different, and the Simmental x
Hereford are not different from the
Hereford, but are different from the
Angus x Hereford. The Tarentaise x
Hereford are different from all the others
(Table 1).
Table 1. Cow efficiency by breed group.
Breed of dam

Hereford
Sim x Her
Ang x Her
Tar x Her

Number

Efficiency

29
73
71
26

13.4
13.1
13.6
12.1

(Efficiency is cow and calf total digestible nutrients divided by

weaning weight.)

if future results support these findings,
breed types like the more efficient groups
in this study will need to receive some
extra credit in carrying capacity in the
net return equations.

Barn raising

Construction was under way in summer and fall
of 1985 on a new feeding facility for the beef
breeding research project at SDSU.
Financed by a $45,000 app ropriation from the
Legislature, the barn will consolidate all of SDSU's
beef breeding activities at Brookings into one
location, according to J. Walters McCarty,
professor of Animal and Range Sciences and
project supervisor.
The remainder of the project's animals are under
range conditions at the Antelope Range Livestock
Station in Harding County.
The shed will be used for individual feeding of
cows and calves. The facility has 72 individual
pens.
SDSU is in phase three of a long-term study on
beef cattle efficiency. The data collected are used
in a cow efficiency study to determine cow and
calf feed requirements at weaning of the calves,
McCarty said.
Dr. Ken Stange. assistant professor of
agricultural engineering at SDSU , is engin~er for
the project. SDSU put together a number of
subcontractors for labor and materials. Two
experienced carpenters were subcontracted to take
care of the construction, and SDSU has been
providing labor to assist.
The grading and fill work was done by 12 men of
Co. A, 153rd Engineering Battalion, South Dakota
Army National Guard. The National Guard did the
work as a training exercise for the men, according
to Staff Sgt. Richard Ziegeldorf, training noncommissioned officer in charge of the project. The
guard furnished eight dump trucks and drivers, as
well as two payloaders and a grader and
operators.
The new shed is located a mile north of the
campus on old U.S. 77 and about a half mile west
of the Northern Grain Insect Research Laboratory
on ground owned by SDSU .
Dr. Chris Dinkel, breeding beef researcher,
initiated the project and was in charge of it until
his retirement July 1.
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Individual selection for efficiency will
still be most important.
For example, the differences between
the breeds are no larger than 1 .5 lb of
TDN per pound of weaning weight, while
differences between the most efficient
and least efficient cow have been 9 lb
within each year of the ex_p eriment.
Available evidence indicates that
selection for cow efficiency should be as
effective as selection for weaning weight.
"It would appear that rn years of
selection solely for cow efficiency could
provide an energy equivalent savings of
one ton of alfalfa hay for every five
calves weighing 500 lb at weaning,"
Dinkel says.
This selection could be accomplished by
use of a prediction equation using
weaning weight of the calf and weight of
the cow at weaning. Replacement heifers
and bulls could then be selected from
efficient cows much like selection for milk

production has been practiced in dairy
breeds.
"The optimum way of accomplishing
.
this selection would be use of breed
association estimated progeny differences
(EPD) or breeding values (EBV) for cow
efficiency in much the same manner as is
currently done for growth and maternal
traits. This would provide the commercial
producer with information suitable for
practicing selection to improve efficiency
of his cow herd," Dinkel says.
Dinkel says that producers will need to
be careful to reduce carrying capacity
when changing to larger and/or higher
milking breeds. Selection for efficiency is
still the most important way to improve
the herd. But it works in tandem with all
other parts of cow-calf management. D

,

The writer is Jerry Leslie, information specialist in th e Ag
Communication s Office.

Research ·notes
Starter phosphorus
is looking good

Starter fertilizer doubled early
growth in corn and improved early
growth in soybeans by as much as
30% in 1984, says Brad Farber,
research associate in plant science.
Starter phosphorus boosted corn
yields to 146 bu, as compared to 123
bu for broadcast applications. Best
response came when corn was
planted on fallow ground.
The faster start in the spring
showed up at harvest in field
drydown. The fertilizer almost paid
for itself from the savings in drying
costs. Starter applications of 25-30
lb/ A improved yields by 9 bu at
Brookings, 21 bu at Estelline, and 23
bu at Beresford when compared to
broadcast applications.
Farber recommends that a starter
application of phosphorus always be
used when corn is planted on fallow.
Strep ag mastitis
moving into state

Strep ag mastitis is gradually
spreading across South Dakota dairy
herds. It is common in eastern states.
Dr. Clyde Kirkbride , veterinarian,
says records from the Animal
10

Disease Research and Diagnostic Lab
indicate 9% of all milk samples
cultured in 1984 contained Strep ag,
compared to 4% in 1971-72.
Most common source is infected
cows brought into the herd, says
Kirkbride. It will spread rapidly
throughout the rest of the herd and
result in high leucocyt~ and bacteria
counts and production losses up to
25% for individual cows.
Mill< samples must be cultured to
identify strep ag. If it's found in a
large number of cows, you can
attack by the "blitz" method, with
subsequent checks to clean up
leftover infections. While total herd
treatment will prevent all milk from
being used during the withholding
period of the antibiotic, it will
prevent downgrading of the herd due
to this disease. Once cleaned up, the
herd is free of infection until another
infected cow is introduced.
More details on treatment are
available from county Extension
offices or the Diagnostic Lab at
SDSU.
Sunflowers have
a message for us

What the sunflowers sprawled on
the ground told Jim Smolik came

through "loud and clear" and he has
translated for us.
The plant scientist has sunflower
plots at Watertown that were
planted on different dates.
Sunflowers planted between May 1
and May 20 were fine, but those
planted between May 28 and June 20
were flattened by mid-August storms
that brought 60 mph winds and an
inch of rain.
The message from the sunflowers
was, "Get us in the ground early!"
Research entomologist Dave
Walgenbach said cutworms and four
species of stem weevils provide most
headaches for sunflower growers.
While Furadan did a pretty good job
on all four insects, growers may
have a hard time getting enough
yield response to pay for treatments.
SDSU research experience has been
inconsistent.
Early planting will also help avoid
seed weevil problems.
" If you can get flowers to bloom
before August 1, you escape seed
weyvil damage. Plants that bloom
after August 5 are seed weevil
targets. Plant before May 15,"
Walgenbach says.
For sites already infested with
seed weevils, he recommends chisel
or moldboard
to break up
.
. plowing
.
overwmtermg site .

.
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• State rail analysis
State owned rail lines bring shippers more
market options, chance for higher prices

•

It appears that more bushels of corn
from southeastern South Dakota are
being shipped to more distant points since
the state owned rail service began
operation.
This is strengthening the price of corn.
A rough estimate of the direct benefits to
corn producers and shippers in 1983 is
$.11 to $.28 per bushel on the 61 million
bushels produced in the area.
Soybeans are also being shipped
farther, and the volume of oats and
wheat moving by rail has increased.
The principal benefit of rail service is
the opening of market options-shippers
can choose for best price among several
shipping destinations unavailable to them
before.

Elevator system adjusts to match
production and rail service

The 21-county region of southeastern
South Dakota, including much of the
state's most productive agricultural land,
contains the principal railroad lines
purchased by the state and operated by
the Burlington Northern since 1981.
From 1981 through 1983, these lines
were rehabilitated and service was
restored and improved. All lines in the
region can now carry fully loaded unit
trains except the Mitchell to Chamberlain
branchline which is restricted to 70-ton
hopper cars.
The region (Map 1) produced
80% of the soybeans and 59%
11

the state owned lines), elevators have
invested in rail loadout facilities. Twelve
shippers could load unit trains in 1983 ,
while only four had such capability in
1981.
The relatively balanced crop
production pattern in the central area
and the availability of rail service at 16
of the 31 elevators show up in both more
and larger elevators than in the west
area. Average storage capacity is small,
however, which is consistent with the
general lack of unit train facilities.
The only rail line in the west area is
the Chamberlain branch serving 6 of the
area's 20 elevators. Elevators in the west
area tend to be smaller, reflecting the
smaller yields of principal crops in the
area, the limited access to rail service, · ·
and the inability to ship unit trains of
fully loaded 100-ton hopper cars .
The region's rail service is provided

of the corn grown in the state in 1983. It
also produced nearly one half (47%) of
the sorghum and one third (31 % ) of the
oats. It grows minor shares of barley,
sunflowers, and wheat.
Grain movement in 1983 was
summarized from surveys of the 12 2
elevators in the region. These are firms in
the grain merchandising business; firms
exclusively in the seed or feed
manufacturing business were excluded.
The nine counties in the eastern part of
the region had 71 elevators in 59
communities (Table 1). The greater
number and larger average size of
elevators reflect the relatively greater
productivity of the area, the
concentration on corn and soybeans , and
the availability of rail service, especially
unit trains.
While average storage capacity has not
changed significantly since 1981 (before

Map 1. The 21 counties of southeastern South Dakota and the rail lines serving them .
KINGSBURY

j JERAULD

i

i

- ·- ·-

BRULE

i

~';,°"

WEST
·- ·i AURORA

· - - · ..L.·--. -

~

i

·-

i

·-

·

'AI\IOM*

i
CENTRAL
I
i

LAldlet

· - · -rHAN50N

u:-' i

....._ _ _ __

t,vllao

.C-

. •

·----·

E•I · - · - · - ·-tl-llllflt.'a.:

--

0

12

•

•

primarily by the BN on lines owned by
the state.
Restricted service has been available
on the Mitchell to Chamberlain
lightweight line; the state owned local
option line between Na pa and Platte
remained idle until late in 1985 when a
new shortline railroad began providing
limited service on the branchline .
The central and eastern areas had rail
service phased in during 1981 on the
Mitchell-Canton-Sioux-Falls and MitchellYankton-Sioux City lines. Along the Iowa
border, limited service was also

introduced on the Canton-East Wye
Switch line. The BN operates its own
lines in Minnehaha and Lake counties
from Sioux Falls to Sherman and Sioux
Falls to Madison. Minnehaha is also
served by the C&NW lightweight line
from Worthington, MN, to Sioux Falls.
These areas also have extensive highway
systems.
South Dakota corn, soybeans wind up
being railroaded to new markets
A significant proportion of the 40.8
million bushels of corn moved by truck in
1983 was shipped from elevators without
unit train or rail service to unit train
loading facilities in South Dakota,
Minnesota·, Iowa, or Nebraska. Responses
also show that corn was received at
South Dakota unit train facilities from the
other three states , so there is some
double counting of corn in the combined
64.6 million bushels (Table 2).
The rail volume also includes corn
trucked in from counties just north of the
region. Brookings County, for example,
although served by the C&NW, has no
unit train facilities; its farmers and
elevators may truck to such facilities in
the southeast region.
In 1981 , approximately 84% of the
corn was shipped, at least initially, by
truck. Initial truck moves from elevators
fell to 63% in 1983.
Corn went to more distant markets in
1983. The share shipped to the Pacific
Northwest increased by one half.
Nebraska, Iowa, Missouri, and Kansas
are all within traditional trucking range.
Their share fell from approximately 60%
in 1981 to approximately 40% in 1983
(Tables 3 and 4) .
The traditional destinations for the
region's soybeans have been Sioux City,

Table 1. Southeastern South Dakota grain handling facilities , 1983.
East
- - - - -- - - - -- - - Central
- - - -West

Number of shippers
Total licensed storage
capacity (000 bu)
Average storage capacity
(000 bu)

Total

71
17,482

31
·5,489

20
3,1 47

122
26,118

246

177

157

214

41
11 ,365

16
2,922
183

6

· 63

974
162

15,261
242

(1)

(1)

15
4,853
363

29
6,795
234

(1)

(1)

48
10,408
217

30
6,117
204

15
2,567
171

14
2,173
155

59
10·.857
184

Shippers with rail service

•

Number
Storage capacity
Average capacity

277

Shippers with unit train capability
Number
Storage capacity
Average capacity

12
4,570
415

Rail shippers with no unit train capability
Number
Storage capacity
Average capacity
Truck only shippers
Number
Storage capacity
Average capacity

(1) Presentation of this data could reveal private company information
because of the small number of firms involved .

Table 2. Southeastern South Dakota estimated elevator grain shipments , 1983 (000 bushels) .

- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - East

•

Corn
Soybeans
Oats
Wheat
Barley
Sorghum
Sunflowers (000 lbs)

Central

West

Truck

Rail

Truck

Rail

Tru ck

22 ,727
14 ,498
4,758
434

18,879
6,463
228
74
9

8,895
2,709
5,584
1,076
340
370
35 ,000

4,870
956
965
398
49
482
420

9,226

Total

Rail

17
6,212
101
417
4,818
2,000

2,246
1,366

Truck

Rail

40 ,848
17,207
16,554
1,611
757
5,188
37 ,000

23 ,749
7,436
1,193
2,718
58
482
1,786

13

Table 3. Corn: estimated elevator shipments, 1983 (000 bushels).

- - - - -- --- --- - - - - - - - - - -

Central

East
Destination

Pacific Northwest
Middle South
Gulf Coast
Southwest
Iowa-Nebraska
Minnesota
Illinois-Wisconsin
South Dakota
Total

Truck

5,383
7,455
172
9,717
22,828

Rail

12,873
3,966
1,430
331
279

18,879

-----

IA, and Mankato, MN. In 1981, nearly
87% of soybeans shipped from the region
went to the crushing plants at these two
locations.
Virtually 100% of soybean shipments
were truck movements in 1981. In 1983,
the trucking share fell to 70%, and this
included some truck movements from
local elevators to rail terminals.
In 1983, far distant destinations
received 26% of the region's soybeans.
Their share had been zero in 1981
(Tables 5 and 6).
The primary wheat producing part of
the region is the set of northern counties
in the west area with access to the
lightweight Mitchell-Chamberlain
branchline. Wheat is grown in the entire
region, however, and much of it is moved
intially by truck. Approximately 60% was
shipped by rail in 1983, a dramatic
increase from 1981 when an estimated
1 % was shipped by rail. Much of the
wheat on this branchline was produced

The share of corn shipped to markets in the Pacific Northwest increased
. by half after the state core railroad began operating . Shipping costs are
higher , of course , at such a distance , but so are prices . Sh ippers in the
southeast with access to unit trains no longer need be at the mercy of
local or regional markets.

14

Truck

957
2,029
8
5,901
8,895

West

Rail

2,279
1,044
178
1,311
51
4
3
4,870

Truck

Total

Rail

Truck

6,340
2,459

11,943
180

6,767
9,226

22,385
40,848

Rail

15,152
5,010
1,608
1,642
330
4
3
23,749

- - - - - - - -- ------

Table 4. Corn : estimated shipments (percent).
- - --·- - - --- - - - - -

Pacific Northwest
Middle South
Gulf Coast
Southwest
Iowa-Nebraska
Minnesota
Illinois-Wisconsin
South Dakota
Other

1981 - - 1983

16

30
24
31*

.,

24
18
3
3
19
35

*Includes Middle South, Southwest , and Minnesota

west of the Missouri River where no rail
service is available.
Any way you figure it, rail service
added significant value to corn

Several South Dakota commodities,
particularly corn and soybeans, were
shipped to different , more distant
destinations when rail and unit train
service became available. What
difference does that make to the
producer?
It gives them choices among marketing
alternatives.
The grain handling industry in
southeastern South Dakota is very
competitive and operates on a narrow
margin between buying and selling prices.
Elevator managers shop around for the
combination of market price and
transportation ,c;ost which will result in
the highest net price to the elevator.
Without rail service, the South Dakota
corn price would be based primarily on
the Minneapolis cash price minus the cost
of trucking. Consequently, local elevators

.

1

'

·Table 5. Soybeans: estimated elevator shipments, 1983 (000 bushels) .

•

Destination

Pacific Northwest
Middle South
Iowa-Nebraska
Minnesota
Illinois
South Dakota
Total

East
Truck

Central
Rail

11,826
2,672
1,199
14,498

381
70
2,709

6,463

1981

1983

14
6

82
16

62
12
6

2•

*Includes Middle South, Illinois, and South Dakota.

••

•

3,464

215
360

175

Table 6. Soybeans: estimated shipments (percent).

Pacific Northwest
Middle South
Iowa-Nebraska
Minnesota
Illinois
South Dakota
Other

Rail

3,446
1,308

would sell corn for local feed use only at
a price which netted the elevator at least
as much as the alternative of trucking to
Minneapolis. No elevator could demand a
local feed corn price too much higher; he
would be undercut by a nearby elevator.
The corn price differential between
Sioux Falls and Minneapolis has
narrowed since the late 70s . If this
narrowing is attributed to the
introduction of rail service access to
other, more distant markets, then one
estimate of the benefit of rail service to
corn producers is approximately $7
million. That is, each of the 61 million
bushels produced in the region was worth
$.10 to $.12 more to the producer due to
the availability of rail service.
There is another way to estimate
benefits.
In 1983, the average weekly cash price
in Portland exceeded the corresponding
Minneapolis price by $1.30/bu. With unit
train rates to the Pacific Northwest,
transportation to the West Coast cost
approximately $.53/bu more than the
· trucking cost to Minneapolis. Thus the
average net gain to the South Dakota
shipper would have been $.77/bu for the
15 million bushels shipped, or $11.7
million.

Total

West

Truck

946

Truck

""""

Rail

Truck

17

14,290
2,847

17

70
17,207

Rail

3,446
1,523
870
17
1,580
7,436

Adding in net benefits from shipping
other commodities to other distant
destinations brings the estimated benefit
to producers to nearly $14 million.
·
A third measure of the benefit to corn
producers of rail access to the West
Coast reflects the price differential
between the Portland market and the
Sioux Falls market.
The Sioux Falls price, over the years
considered, remained approximately
$1.10 below the Portland price. In 1983,
by this measure, the average weekly net
gain by shipping corn to the West Coast
was $.45/bu, or approximately $7 million
on the 15 million bushels shipped. This
assumes that grain was shipped to the
West Coast on a continuous basis in 1983.
During 1983 the Portland price
strengthened significantly while the
Minneapolis price declined. The
difference between the two was $.60 to
$.65 in January, but spread to $1.70 to
$1.90 for much of the last half of the
year. (The $1.30 used earlier was for the
en tire calendar year.)
If the corn shipped to the West Coast
moved at this average price differential,
then the net benefit is $1.12/bu, or nearly
$17 million for the 15 million bushels
shipped.
These analyses suggest that corn
producers in the 21-county region
received between $ 7 and $17 million in
additional income due to the availability
of unit train rail service. For the 61
million bushels of corn produced, this
implied a gain between$ .11 and $.28
per bushel.
D
The author is Charles Lamberton. professor of economics.
For more details on this study, ask for B 696, The State
Core Rail System: Impacts on Grain Marketing, at either
your county Extension office or from the Bulletin Room,
SDSU. Box 2231. Brookings. SD 57007.
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Pest pests
That sounds like stuttering, but means
biological control of weeds and insects
Seed weevils on musk thistle, wasps on
alfalfa weevil, flea beetles on Canada
thistle, moths on leafy spurge, and flies,
spiders, and fungi on grasshoppers.
What do these organisms have in
common?
All are natural predators of what
humans call pests and all are being or
have been researched at SDSU for
biological control.
Entomologists do most of the research
on biological control at SDSU, and most of
the pests involved are insects. Funding
comes from the Agricultural Experiment
Station, Cooperative Extension Service,
county weed and pest boards, and
USDA's Agricultural Research Service.
Dr. Robert Walstrom, professor of
Plant Science , is one of those
entomologists; He explained the principle
of biological control:
16

"When an organism evolves its natural
predators evolve with it. At times the
pest, whether an insect or a weed,
spreads out into new territory without its
enemies. Without its natural control
agents, the pest population explodes until
something catches up with it again.
"The purpose of biological control is to
introduce these enemies in the new
location and help keep pest populations in
check.
" Once you get a parasite or predator
control established, it may be maintained
in the habitat," Walstrom said . " It is a
one-cost operation and will give you some
control for a period of time .
"Before they can release any of these
biological control agents, they have to test
them to see that they are not damaging to
beneficial insects or crops, " Walstrom
4'1i
said.
~ '

•

"One of the problems with these
biological control agents is that when you
get a high percentage of parasitism, the
pest population decreases, and at the
bottom of the cycle you lose your
parasites as well when you don't have a
pest to feed them.
"Then the pest species begins to build
up, and it takes quite a while for the
parasitic species to rebound and make a
dent in the pest. This .is what makes the
cyclic effect so pronounced," Walstrom
said.

Seed weevil 'takes'
on musk thistle

•

One of the more successful ventures
with biological control in South Dakota
was the establishment of a seed weevil on
musk thistle, a tough biennial weed found
in pastures.
Dr. Ben Kantack , Extension
eptomologist, and Dr. Ed Balsbaugh Jr.,
former SDSU entomologist now with
North Dakota State University, introduced
the seed weevil on musk thistle in 1974
and 1975 in Yankton and Minnehaha
counties. It became established in
Yankton County.
Since that time, Kantack and Leon
Wrage, Extension weed specialist, have
released it in a number of other counties ,
and Extension agents have released them
in counties both east and west of the
Missouri.
The seed weevil feeds on the flower
head of the musk thistle, reducing seed,
according to Wrage.
Wrage says that in some of the
pastures where the seed weevil was
released there is no musk thistle today.
The seed weevils have traveled over 30
miles from where they were introduced,
he said.
Kantack said it is too early to tell how
the seed weevil will do on musk thistle .
"It was released in 1974, and we couldn't
find it for a while , but it has spread. In
Montana and some places they have done
some good.
" I think they eventually will help the
situation. They may not control the
situation, but they're particularly needed
in areas where you can't use herbicides
or areas which are inaccessible, like in

the Black Hills. If they can slow down the
spread of the weed, that is a plus in
itself."
Four or five years ago, agents from
several counties went to Montana and
collected the adult thistle weevils,
brought them back, and released them.
Today 8 to 10 counties are involved with
seed weevil and musk thistle, Wrage said.
''We' re planning now to organize some
collection and redistribution of seed
weevil from the counties within the
state." That's planned for next year by
Kantack, Wrage, and the counties
involved.
Leo Orme, Extension agent at
Spearfish, said he has introduced the
weevil on musk thistle in Lawrence
County thr.ee times, in 1979, 1981, and
1983. He said they have controlled 75%
of. the thistle in his county.
Nearly half of Lawrence County is
timber. With steep slopes, getting
spraying equipment in is almost
impossible. The weevils, however, "pick
up isolated patches that would be too
expensive for us to go after with
chemicals," Orme said.
Orme wanted to maintain a patch of
musk thistles to propagate the weevils so
other counties could come in and collect
the weevils and move them to new
locations. "But the weevil wiped out the
20 acres, so the plan didn't work."
Orme obtained his supply of insects
from the USDA Agricultural Research
Service Rangeland Insect Laboratory at
Bozeman, MT. His County Weed Board
has provided the funds needed for the
w ork in Lawrence County.
Kantack introduced a crown weevil on
musk thistle in Gregory and Bon Homme
counties in the late 1970s. None has
been recovered since, but some possibly
still could be recovered. Sometimes it
takes years .
Kantack and Balsbaugh introduced a
flea beetle on Canada thistle in South
Dakota in the 1970s, but it did not
become established.
Kantack and others have introduced
two weevils on musk thistle, two moths on
Russian thistle, a moth on leafy spurge,
and a flea beetle on Canada thistle. To
date , the only successful program has
been the seed weevil on musk thistle ,
Kantack said.
17

Hawkmoth larvae like
leaves of leafy spurge

Wrage and Kantack and the State
Department of Agriculture are working
with Extension agents in releasfag the
hawkmoth on leafy spurge in three
counties. They have been released in
difficult sites where spraying can't be
done for leafy spurge, because of trees or
terrain or proximity to water, Wrage
said. The terrain and trees afford them
some protection.
The hawkmoth was introduced and
reared through an Albany, CA,
lab.o ratory, were moved to Bozeman, and ·
then several states were given 100
larvae. It is a regional program and
county weed and pest boards are involved
in helping make the screened enclosures
and distribution.
The hawkmoth larva is a brightly
colored worm and as big around as a
human finger, according to Wrage. The
larva eats the leaves, weakening the
plant. "It's not expected that this insect
will eradicate leafy spurge. We're hoping
to team this with other biological agents ,
such as a race of rust, and at least two
other insects which feed on the stems and
roots of leafy spurge."
Wrage said the idea is to establish
pressure on three or four aspects of the
plant. This should help reduce stands.
A hundred of these larvae were
released at each site, and within 2 weeks
all had pupated. Now it is a matter of
determining whether they will overwinter,
Wrage said.
"The larvae had virtually defoliated all
the plants within this enclosure, so we
know they like leafy spurge.''
Hoppers are skeletonized
by a predator fungus

Dr. David Walgenbach, research
entomologist at SDSU, will head up a
$625,000 4-year research project funded
by the governor's office to reduce
grasshopper populations to acceptable
numbers in South Dakota.
A significant part of that research will
focus on natural control of the
grasshopper. "We're going to be
investigating the bait concept which is
targeted only to grasshoppers and
18
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Fungus usually kills the grasshoppers after they have already damaged
crops, and it doesn't reduce grasshopper numbers as much as we would
like. But scientists hope to give the fungus a boost so it will be an
·'
effective biological control of one of our most destructive pests. (Diagram
courtesy of NDSU.)

crickets and should not kill any beneficial
organisms," Walgenbach said.
This project will look at predators,
including robber flies, spiders, and
parasitic flies which prey on the
grasshopper. "We're going to see if we
can enhance their activity," Walgenbach
said.
Dr. Burruss McDaniel, entomology
professor in the Plant Science
Department, has been working the last 6
years with a fungus that kills
grasshoppers. His project is associated
with North Dakota, Kansas, and the
Boyce Thompson Institute at Cornell
University in New York.
The fungus En tomophaga grylli is a
natural parasite of grasshoppers in South
Dakota. Work has established that the
four most important grasshoppers of
economic importance in Sou th Dakota a re
susceptible to the fungus.
A natural outbreak near White River
was found in 1981 and served as the
source of spores for McDaniel to infect
other grasshoppers. McDaniel brought the
material to SDSU and perfected in the
laboratory a dry extracting method for
the fungus. He inoculated plots at Blunt,
marking each station with a flag, and
placing one tea's poon of pure spores on
the ground near a plant base. This plot
covered 15 acres.
It didn't work. No grasshoppers died
due to the fungus where pure extracts of

fb1.

•
Lab work is continuing on the fungus-grasshopper relationship; McDaniel
hopes to increase the fungus on an artificial medium. It's "pieces of a
jigsaw" that McDaniel is working with, and he thinks that maybe Mother
Nature has hidden something from him. Someday , he says, the fungus
will be used commercially to control grasshoppers, but probably "not in
my lifetime .··

•

•

This grasshopper will chew no more leaves. Its body has been ravaged by
the fungus and is now harboring spores which will eventually fall to the
ground. This is the point where McDaniel spreads the disease to other
areas by clipping the stem with the grasshopper skeleton and transporting
it intact to anot her plot .

the spores were used. So, he tried to
imitate Mother Nature. He picked freshly
killed grasshoppers by cutting off a
section of the plant to which they were
attached and taped these to little flags.
He placed a total of 4 .468 sectioned
plants, each containing a single dead
grasshopper, in the plot.
This time, the fungus killed
grasshoppers in the plot. The infection
started in August 1981. At this time the
plot had an infestation of over 15
grasshoppers per sweep of the net, based
on 100 sweeps. In September the
population in this plot was down to eight
per sweep (still very high), and funguskilled grasshoppers were evident over the
· southwest section of the plot. Spots of
fungus-killed grasshoppers were observed
in other sections of the plot. There was
no carryover of this outbreak the
following year.

McDaniel accomplished a second
outbreak along the Bad River road west
of Pierre. In this plot, only 2,000 freshly
killed grasshoppers from White River
were taped to tall grasses in late August
1981. This was a grassy area along the
banks of the Bad River where the fungus
had never been seen before. Like the
plots at Blunt the area had been studied
during 1980, and the fungus found was a
result of fungus that had been
transferred from White River and not a
natural outbreak. This site has contained
a fungus outbreak that lasted 5 years and
is still spreading, McDaniel said.
In Mellette County McDaniel used four
areas, two plots naturally infected by E.
grylli, and two infected by McDaniel with
spores from these naturally infected
plots.
To use this natural enemy of
grasshopper to control South Dakota
species of grasshoppers, McDaniel
needed to know the amount of inoculum
required to kill grasshoppers in an area
not previously known to be infected with
the fungus. Theoretically, spore counts
should give a significant measure.
However, the determination of amount of
spores needed became elusive as it was
found that many other animals utilized
the spores of E. grylli as a source of food.
The greatest reduction of the spores was
due to grasshoppers themselves eating
fungus-killed grasshoppers.
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Since grasshopper plots used as a
source of spores tend to die out after
inoculation, McDaniel has a constant
problem keeping a source of fungus
spores for the following year. In 1985,
with the drought in West River, South
Dakota grasshoppers in all four of the
plots in Mellette County died from two
causes: Starvation and the fungus. With
nothing to feed on out on the range or in
alfalfa pastures, the hoppers moved into
farmstead areas. In August, after
significant rainfall, alfalfa began to grow
back in the plots. At McDaniel's plots the
alfalfa grew to knee-high and there were
no· grasshoppers. At one plot 32 head of
ca tttle were turned into the alfalfa for
feed.
In the fall of 1984, McDaniel inoculated
a plot at Chamberlain, initiating an
outbreak in the spring of 1985. Since the
drought in the West did not allow the
harvesting of fungus-killed grasshoppers,
this Chamberlain plot has been the source
of spores for the inoculation of additional
plots during the fall of 1985.
Since the major problem in killing
grasshoppers is to have a source of the
fungus, McDaniel now turns his work to
learning the life cycle of the fungus.
Work at Brookings this last year has
made progress in that direction .
McDaniel will undertake studies next
year to find a medium on which this
fungus can be grown.
McDaniel's research has gone on for 6
years. " Each year we put a little more of
the jigsaw together," McDaniel said. "We
don't have a financially feasible
inoculant," he said , "and I can't tell
people I do have . We've got to find out
how Mother Nature does it, and that isn't
always easy.
" Biologica l control will work for you
once , but where the host is depleted the
control will lag the grasshopper. You
need an artifical source of the fungus to
re-establish the fungus to maintain a noneconomic level of the grasshoppers. "
Asked whether he thinks the fungus
will ever be used commercially to control
grasshoppers , he says " Down the road,
yes, but maybe not in my lifetime.
Sometime the world will be screaming for
commodities and there will be pressure to
do it. "
20

Wasp eats weevil
which eats alfalfa
Walstrom has attempted biological
control of alfalfa weevils with small
wasps, Bathyplectes anurus.
This small wasp attacks the larvae of
the alfalfa weevil, a problem primarily on
first-crop alfalfa. The weevil eats the
leaves and reduces yield and quality of
the forage.
In 1971 Walstrom obtained the wasps
from a USDA biological control center at
Morristown, NJ. He introduced 150 to 200
of the insects at a time. "Two years after
we released them in the Spearfish area
we recovered them. No further recoveries
have been made in that area , "Walstrom
said.
That recovery was the farthest west
that particular parasite had been found.
Since that time, the State Department
of Agriculture at Pierre has been
releasing some of these wasps, and other
states to the east have been doing so, too.
The Department of Agriculture made
releases at 29 sites.
" We found two of these insects in the
Lake Andes area in 1985, so that while
I'm sure they're not from our original
releases, they are moving into that part of
the country from the south and east,"
Walstrom said.
The alfalfa weevil is a native of
southern Europe, and the wasp is its
natural predator.
Another parasite similar to this one
was released in 1922 in Utah. That wasp
spread in the western states and was
found in South Dakota in about 1934,
Walstrom said.
This parasite will inf est from 15 to
85 % of the alfalfa weevils , but the high
degree of parasitism occurs when the
weevil larvae are in highest numbers , so
the effect isn' t really noticed in any one
year , according to Walstrom.
" We do feel that parasites and climatic
factors are quite important in the rise
and fall of alfalfa weevil populations over
the years. "
Walstrom tells of introducing two other
kinds of wasps' on alfalfa weevil, but was
not able to recover any of them.
D
The author is Jery Leslie. ag news edito r in the Ag
Commun ications Office.
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Superior ponderosa parents
When their genes go into windbreak pines
you will have the height that stops winds

•

Name the most commonly planted tall
evergreen in South Dakota windbreaks .
Name the tree that makes up 19% of
all tall-tree species planted but is found
in only 9% of these windbreaks.
Name the tree that is likely to be
stunted and die young when planted in
the Plains region of Sou th Dakota.

One name answers all; it's ponderosa
pine.
If they survive their childhood and
there is a vigorous row of ponderosas in
the windbreak, the owner counts himself
fortunate. An effective windbreak has
several characteristics; one of them is
height. Ponderosa pine is one of the very
21

few tree species that can reach heights in
excess of 40 feet in our rigorous plains
environment. And since it is an evergreen
it provides full year-round protection to
fields and farmsteads.
One solution (it will take time)
is finding exceptional parents

In a recent survey of windbreaks in 11
South Dakota counties, only 9% of the
.windbreaks contained ponderosa pine.
That's low, considering the number of
pine seedlings planted each year. In
addition, pine survival was very poor in
41 % of these windbreaks and only fair in
another 31 %. Ponderosas aren't
surviving, and those that do grow slowly.
So what can we do about that?
There are several options. One is to
improve cultural practices-site
preparation, planting method, weed
control, irrigation, and fertilization.
Another is to take a closer look at the
ponderosa's physiology; if it truly needs
TLC during its youth, perhaps it needs a
special nutrient diet when it's a seedling
in the nursery. The third option is to find
better parents.
We think we may have tracked down
some exceptional parent stock. Our
search covered a lot of ground-from
Texas to Montana, but we found our
prospects growing in a little community in
north-central Nebraska and south-central
South Dakota (Fig 1).
Genetic improvement of a tree species
takes many years and traditionally has
followed a fairly set pattern. Typically,
we find a population, like our little
enclave in Nebraska-South Dakota. Then
we separate out families, and finally,
individuals that produce superior
offspring. This can take as much as 15 to
30 years.
In 1968 seeds from 73 sources of
ponderosa pine, located primarily east of
the Continental Divide, were brought into
the Big Sioux Tree Nursery in
Watertown. The planting was part of a
regional project which established similar
plantations throughout the Great Plains
and several eastern states. Each source
consisted of bulked seed from 10 to 15
trees. We measured height growth and
survival at 5-year intervals.
Very clearly, any seed for growing
ponderosa pine in South Dakota
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windbreaks should be collected from a
small area in north-central Nebraska and
south central South Dakota. Trees grown
from seed collected in this area were
. :)
30% (3 1/z feet) taller than the average
trees in the plantation and 15% (2 feet)
taller than the next closest population
after 15 years of growth. Survival was
also exceptional for ''population 3,''
ranging from 92 to 97%.
We can use a short cut, not
wait for the trees to mature

Fifteen years is a long time to wait for
this type of information, good as it is.
We are always trying to shorten the
time from plantation establishment to the
selection of superior trees. One way to do
this is to decide at what age any
difference in performance can be
considered reliable.
For that we need a statistical tool
called correlation analysis. Correlation
analysis compares the performance
rankings of sources after different
periods of time (5, 10, and 15 years in the
present study). If the rankings are very
different for these three measurement
dates, then the correlation will be low
f}~)
(close to 0) and early growth
measurements would be considered
unreliable in predicting future growth. As
the rankings become more similar, the
correlation becomes stronger (closer to 1),
as does our confidence in the predictions
made from early growth records.
For the ponderosas, correlations were
strong for all comparisons of
measurement dates (correlation = 0.70
when comparing 5- and 15-year heights).
So we could be pretty safe in selecting
for superior seed sources after 5 years.
Our three sources from population 3
were always among the five tallest in the
plantation after 5, 10, and 15 years.
We are now into the second step in
genetically improving ponderosa pine. We
are re-collecting seed from individual
trees in population 3 (and population 2,
because it is our second choice). The
resulting seedlings will be established in
two test plantations in South Dakota and
in several other plains states. From these
tests we will be able to identify the best
families and individual trees. They can be
used to begin a controlled breeding
~ 9
program and to establi~h seed orchards.
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Fig 1. Sources of the ponderosa pine populations used in the search for superior genes.

•

Some day down the road, in
·combination with better cultural
techniques and better knowledge of the
physiological requirements of the
seedings, genetics will help you establish
vigorous, healthy rows of ponderosa pine

in your windbreaks. But for now we will
have to wait to hear them "sing" in the
wind.
D
The authors are Peter R. Schaefer and Norman W. Baer.
research foresters in the Department of HorticultureForestry.
·
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appears . Some of the authors are graduate
student who have completed tt1eir studies
and left SDSU . The department will be able
to assi st you .

Agricultural Engineering
Journal articles :
Beck , D.L . and D.W . DeBoer . 1984 .
Reduction of runoff losses low-pressure
sprinkler packages through the use of
residue management and subsurface
inter-row tillage . Agron :243 (abstr) .
Chicoine , K. et al. 1985. Design of a battery
powered skid steer loader . Society of
Automotive Engineers Paper 851516 .
Warrendale , PA 15096.
Christianson , L.L. et al . 1984 . Electric farm
tractor is here . Proceed ings of the Food
and Energy Council Meeting , July
30-August 1, Kansas City , MO.
Chu , S.T. 1985. Graphical aid for the wind
erosion equation . Journal of Soil and
Water Conservation 40(4) :336 .

Hellickson , M.A. and L.L. Christianson .
1984 . Multiple use agricultural solar
system . Proceedings of the CIGR, Vol
4, p. 195, September 3-7, Budapest,
Hungary.
Kohl , R.A. and D.W. DeBoer. 1984, Drop
size distributions for a low pressure
spray type agricultural sprinkler . Trans
ASAE 27(6): 1836.
Van Zweden, J. et al . 1985. Economic
prospects for a multipurpose on-farm
solar energy intensifier system . North
Central Journal of Agricultural
Economists , Vol 7(1 ):105.
Publications, other articles:
Alcock, R. and D.P . Froehlich. 1984.
Analysis of the controlled droplet
applicator-part II. ASAE Paper No.
84-1506, St. Joseph, Ml.
·- - and L.L. Christianson, 1985.
Battery powered tractor. The
Agricultural Engineering, Vol 40(2) :69.
.Christianson , L.L. and R. Alcock. 1985.
Electric choremaster-electric vehicle
technology for agricultural and industrial materials handling. Agricultural
Engineering Department, SDSU, Brookings, SD 57007.
__ _ et al. 1985. Development and
testing of an electric farm tractor.
NRECA , Washington, DC .
Chu, S.T. 1985 . Determine green-ampt
parameters by sprinkler infiltrometer.
American Society of Agricultural
Engineers, St. Joseph, Ml.
Head, L. et al. 1984 . Evaluation of summer
snout cooling and snout ventilation for
lactating sows. ASAE Paper No.
84-4565.
_ _ . 1985. Snou t ventilation and cooling
effects on swine. MS thesis , SDSU,
Brookings, SD 57007.
Hellickson , M.A. and L.L. Christianson.
1984. Multiple-use agricultural solar
system . Proceedings of the 10th International Congress of Agricultural
Engineering , September 3-7, p. 195.
_ __ , 1985. Agricultural solar energy:
1985 . Paper presented at The Great
Plains Agricultural Council,· Energy
Symposium , June 4, Fargo , ND .
Julson, J.L. 1984. Performance and
evaluation of a variable-speed Darrieus
wind turbine for agricultural purposes.
Presented at USDA Office of Energy
Solar /Wind and Biomass Workshop .
November, Atlanta , GA.
Kohl , R.A. and · D.W . De Boer . 1984. Kinetic
energy of low pressure spray
sprinklers. ASAE Paper No . 84-2082 .
Latif , M.N. et al. 1984 . Performance
evaluation of commercial hP.rit.
exchangers in swine buildings . ASAE
Paper No. NCR 84 -505 , St. Joseph ,
Ml .
_ _ et al. 1984 . User factors in an
electric chore tractor . ASAE Paper No .
84-1642 , St. Joseph , Ml.

27
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Dakota rangelands: Description and
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___ . 1985 . Newsletters for
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South Dakota . Proc Ninth N Amer
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___ and E.M. White . 1984. Range
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Reproductive efficiency of young and
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~
dehydrogenase activity in the lethal
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in swine diets. SDAES SWINE
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Hassibi , M. et al. 1984 . Effect of forms of
feed, copper and lysine on performance
of turkeys fed high fiber diets . Poul Sci
63(Suppl 1):112 .
__ __ et al . 1984. Pelleting a corn-soy diet
containing wheat bran and the lysine
requirement on corn-sunflower diets .
SDAES POULTRY 84-1 1:34 .
Hoppe, K.F . and A.L. Slyter. 1985.
Synchronizing estrus with 5 or 10 mg
of prostaglandin F2 in the ewe
(progress report) . SDAES SHEEP
85-13:63.
__ _ and __ _ . 1985 . Relative
effectiveness of estrous synchronization
methods in the ewe (progress report) .
SDAES SHEEP 85-14 :67 .
Jeppesen , K.W . and N.B. Granholm . 1985.
The relationship between obesity and
sterility in lethal yellow mice (AY/a;
G57BL/6J .J Anim Sci 61 (Suppl 1) :119 .
Johnson , J.R . et al. 1985. Can alfalfa
(Medicago sativa) be grazed and hayed
in a Northern Great Plains environment.
Abstr 38th annual meeting Soc Range
Mgmt , p 26 .

_ _ et al . 1984. Can alfalfa be hayed and
grazed. SDAES COW-CALF 84-4:35.
Jon es , K.W. 1984. Protein-lipid interactions
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_ _ . 1984. Collagen properties in
processed meats. Proc Meat Industry
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____ . 1985. Product development in
restructured meats. Meat Plant
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Kappes, S. M. et al. 1985. The effect of type
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breeding on lifetime produ'ction of
Targhee and Suffolk-Targhee range
ewes. SDAES SHEEP 85-11 :54.
Kashani , A.B. and C.W. Carlson. 1984.
Meat and bonemeal in a single phase or
step-down protein program for growing
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_ _ and _ _ . 1984 . Meat and
bonemeal with various grains for egg
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as a partial or total replacement for
soybean meal. SDAES POUL TRY
84-9 :28 .
_ _ and _ _ . 1984. Effects of
pelleting, aureomycin and grower diet
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84-10:31.
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gains . SDAES SWINE 84-10 :41 .
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_ _ et al. 1984 . The effect of sarsaponin
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housed in crowded conditions . SD AES
SWINE 84-7 :28.
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supplementation. SDAES SWINE
84-11 :47 .
_ _ et al. 1984. Performance of finishing
pigs as affected by prior performance
and addition of an antibiotic to the
diets. SDAES SWINE 84-12:50 .
Luhman, C. and A.L. Slyter. 1985. The
effect of controlled photoperiod,
ergocryptine , and/or melatonin on
reproduction in the anestrous ewe.
SDAES SHEEP 85-5 :23 .
Luther, R.M. 1985. Preliminary studies with
lambs on the utilization of corn silage
treated with a biological additive .
SDAES SHEEP 85-3 ;11 .
_ _ and C. Lakner . 1985. Ensiled highmoisture corn inoculated with a
biological additive for growing-finishing
lar:nbs . SDAES SHEEP 85-1 :1.
_ _ and ___ . 1985. Niacin
supplementation of growing and
finishing lambs. SDAES SHEEP 85-2 :7.
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Monfore, M.D. 1984. Effect of breed group
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production in beef cattle. SDAES COWCALF 84-2:20 .
Naasz, P.E. and A.L. Slyter. 1985. Effect
of prostaglandin F2a administered
during early gestation in ewes. SDAES
SHEEP 85-4 :18.
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frequency and tt1e addition of sugar to
the diet for the lactating sow - A
cooperative study . J Anim Sci 61(Suppl
1):86.
Noble, B.J. et al. 1984. The effect of
thickness and mixing time on th_e
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Quality 7:201 .
Paterson , B. C. et al. 1984 . Effects of sex
and delayed chill on the biophysical and
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contests. Poul Sci 64(Suppl 1) :164.
Pruitt , R.J. 1984. Bull behavior and
pregnancy rates. SD AES COW-CALF, p
10.
Rakshit, C.C. and C.W. Carlson . 1984. Fatty
liver disease and different grains.
SDAES POUL TRY 84-7 :22.
Romans , J.R., K.W . Jones, W.J. Costello ,
C.W. Carlson and P.T. Ziegler. 1985.
The Meat We Eat. The Interstate
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IL .
Rosholt , M.N. et al. 1985 . Body composition
in genetic versus dietary obesity and
leanness in AY/a and a/a mice
(C 57BL/6J) . Proc Annual FASEB
Meeting (abstr) .
Samie , H. et al . 1984 . Virginiamycin,
terramycin and copper for growing
turkeys. SDAES POULTRY 84-3:11.
Schlundt, A.F. et al. 1984. Use of LOTUS
1-2-3 for comparing alternative
management strategies in ranching:
The ranchland inventory and
management program (RIPP) . Abstr
38th annual meeting , Soc Range Mgmt.
Slyte r, A.L. 1984 . Synchronized breeding
of heifers - is it for the dairyman? Dairy
Sci Update 84-9 .
_ _ and K.F. Hoppe . 1985. Control of
lambing through synchronization of
estrus and induction of parturition .
SDAES SHEEP 85-15:74.
_ _ et al. 1985 . Induction of lambing at
weekly intervals . SDAES SHEEP
85-12 :59 .
Staber, L.D. et al. 1984 . Effects of dietary
DHEA on glucose-6- phosphate
dihydrogenase activity , body weight
and food consumption in lethal yellow
(AY / Aw) and white-bellied agouti (Aw ; w
mice (Strain 129/Sv). Proc SD Acad
Sci 63 (abstr) .

Thaler, R.C. et al. 1984. Effect of lysine in
starte r diets on performance to 20 kg
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carcass characteristics. J Anim Sci
59(Suppl 1): 95 .
_ _ et al. 1984 . Limiting amino acids in
a low-protein sunflower meal diet for
growing swine. J An im Sci 59(Suppl
1):261.
Thompson, J.M. 1985 . Lam b feeding guide .
· SDCES EC 634 (rev.) .
_ _ . 1985. Managing wool. SDCES
FS 822.
_ _ . 1985. Managi ng wool for inc reased
profit. Proc SD Agr Exp Sta Sheep Day ,
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_ _ and L. F. Bush. 1985 . Sheepman 's
Guide and Production Cal endar. SDCES
EC 777.
Wahlstrom, R.C. 1984. Feeding flowe rs.
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_ _ et al. 1984. Barley diets for
growing-finishing pigs. SDAES SWINE
84-2:5 .
__· __ et al. 1984. Lysine supplementation
of barley-soybean meal diets fo r
growing pigs. SDAES SWINE 84-6 :25 .
___ et al. 1984 . Amino acid deficiencies
in a lysine supplemented low-protein
sunflower meal diet for young pig s.
SDAES SWINE 84-1 :1.

Biology
Publications:
Bame, G.A. 1984. Biological and chemical
analysis of Echinacea pallida with
emphasis on the insecticidal
component. MS thesis , SDSU.
Hugghins, E.J. and C.D. Ward. 1984.
Progress report: LD 50 studies wi th low level sodium monofluoroacetate ( 1080)
on prairie dogs in South Dakota . Ann
Mtg of WRCC-42 , Evaluation of
methods to control rodent damage to
hay , range and grain crops . Univ of
Nevada , Reno . Nov 29-30.
_ _ and J.B. Shultz . 1985. Parasitism
in dairy cattle of South Dak'ota . Abstr
37th Ann Midwestern Conf
Parasitologists, Ohio State Univ ,
Columbus . June 20-22.
Jensen , R.A. 1985 . Plasma pepsinogen test
for hypobiotic nematode larvae in
abomasal glands of sheep. MS thesis,
SDSU.
Kafawin , O.M. 1985. Colchicine induction of
tetraploid plants from cultured
bulbscale discs of the Easter lily, Lili um
longiflorum Thumb. MS thesis, SDSU .
Kietzmann , G.E., Jr . and E.J. Hugghins.
1984 . Gastrointestinal parasitism in
Dairy Herd Improvement Association
cattle in South Dakota . Proc SD Acad
Sci 64.
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Mebrahtu, S.B. et al. 19$5. Changes in the
shoot apex of soybean during early
germination: II. Morphometric analysis .
SD Acad Sci Proc.
Myers, G.A. et al. 1985. Changes in the
shoot apex of soybean during early
germination : II . Morphometric analysis .
SD Acad Sci Proc.
_ _ . 1985. Philosophical foundations
and scientific structure: a new
relationship . SD Acad Sci Proc.
Shultz, J.B. and E.J. Hugghins. 1984 .
Gastrointestinal parasitism in showquality dairy cattle in South Dakota.
Prag & Abstr, 59th Ann Mtg Amer Soc
Parasit, p. 26. Snowbird, Utah. Aug
5-9.
_ _ and _ _ . 1984 . Gastrointestinal
parasitism in show-quality dairy cattle
in South Dakota . SD Acad Sci Proc
63:92.
_ _ and _ _ . 1985 . Gastrointestinal
parasitism in Dairy Herd Improvement
Association cattle in South Dakota . SD
Acad Sci Proc 64.
Ward, C. D. 1985 . A laboratory study
concerning the contro l of black-tailed
prairie dogs (Cynomys ludovicianus )
with sodium monofluoroacetate
(Compound 1080) . MS thesis , SDSU .

Dairy Science
Journal articles :
Baer, R.J. and K.A. Baldwin.1984 . Freezing
points of bulking agents used in the
manufacture of low calorie frozen
desserts. J Dairy Sci 67 :2860.
_ _ and T.P. Czmowski . 1985 .
Determination of initial freezing points
of commercial vanilla ice cream mixes
with an osmomete r. J Dairy Sci
68(Suppl 1):78 (abstr) .
Baldwin , K.A. et al. 1985. The influence of
whey protein concentrate addition on
cheddar cheese yield and composition.
J Dairy Sci 68(Supp l 1): 54 (abstr) .
Beattie, S.A. and G.S. Torrey . 1985.
Identification of volati le compounds
produced by Brevibacte ri um linens that
inhibit molds . Abstr Ann Mtg Am Soc
for Micriboil , p 30 :256 .
Berni s, L.H. et al. 1985. Environmental ,
nutritional , and physiological factors
associated with hoof growth and wear
in Holstein cows . J Dairy Sci 68(Suppl
1):120 (abstr) .
Brady , D.L. et al. 1985. Flavor and
composition of Cheddar cheese made
using defined stra in starter cultures . J
Dairy Sci 68(Suppl 1):65 (abstr).
Drackley, J .K. et al. 1985. Ruminal fatty
acid partition of diets containing
sunflower seeds and added limestone
as measured by two sampling methods .
J Anim Sci 61 (Suppl 1): 134 (abstr) .
Finn , A.M. et al. 1985 . Whole rolled
sunflower seeds with or without
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additional limestone in lactating dairy
cattle rations . J Dairy Sci 68:903.
Mueller, C.R . et al. 1985. Protected
methionine supplementation with
extruded soybeans and soybean meal
for cows during early lactation. J Dairy
Sci 68(Suppl 1) :116 (abstr).
Rao , A. et al. 1985 . Effects of
homogenization of milk on yield and
quality of Cheddar cheese . J Dairy Sci
68(Suppl 1):58 (abstr) .
Sahlu, T. et al. 1984. Lactational and
chemical evaluation of soybean meals
heat-treated by two methods. J Dairy
Sci 67:1725 .
Schingoethe, D.J. 1984. Interrelations
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sources for cattle . Can J Anim Sci
64(Suppl 1):199.
_ _ et al . 1985 . The response of calves
in hutches to increased solids intake
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cold weather . J Dairy Sci 68(Suppl
1):147 (abstr) .
__ _ et al. 1984. Lactational response to
a feed supplement containing
fermentation products , cobalt , dextrose ,
and lactose. J Dairy Sci 67 :2460 .
Sommerfeldt, J.L. et al. 1985 . Biweekly
variability of herd milk components. J
Dairy Sci 68(Suppl 1):72 (abstr) .
_ _ et al. 1985. Response to controll ing
gastrointestinal parasitism in dairy
cattle. J Dairy Sci 68(Suppl 1) : 157
(abstr) .
Voelker , H.H. 1985. Effects of selection of
Holstein sires for predicted difference
milk or type on cow health costs. J
Dairy Sc i (Suppl 1): 216 (abstr).
_ _ et al. 1985. Effects of preservation
of high moisture corn with propionic
acid and commercial product containing
esters of propionic acid. J Dairy Sc i
(Suppl 1) :158 (abstr).
Windschitl , P.M. and D.J. Schingoethe .
1984 . Microbial protein synthesis in
synthesis in rumens of cows fed dried
whole whey. J Dairy Sci 67 :3061 .
Yang , C-M. J. et al. 1985 . Protected
methionine and heat-treated soybean
meal for high-producing dairy cows . J
Dairy Sci 68(Suppl 1) :132 (abstr) .

Bemis , L.H . 1984. Environmental ,
nutritional , and physiological factors
associated with hoof growth in Holstein
cows . MS thesis, SDSU.
Casper , D.P . 1985 . Evaluation of urea and
dried whey in diets of cows during
early lactation . MS thesis, SDSU.
Drackley , J. K. 1985 . Extruded blend of
soybean meal and sunflower seeds tor
dai ry cattle in early lactation . MS
thesis , SDSU .
!Ilg , D.J. and J.L. Sommerfeldt. 1985.
Feeding minerals to dairy cattle . DSU
85-14 .
Keating, K. 1985 . The role of cultured dairy
products in the prevention of stomach
cancer. Cult Dairy Prod J 20(3) : 13.
Kelley , W.N. 1985 . State Dairy Laboratory
Services for the dairy farmer . DSU
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Owens, M.J . 1985 . What is available
through OHi. DSU-85-3.
_ _ 1985 . The importance of feed ing
colostrum . DSU-85-13.
Rao , A. 1985. Effects of partial
homogenization of milk on yield and
quality of Cheddar cheese . MS thesis,
SDSU.
Schingoethe , D.J . 1985. Feeding herd
replacements . OS U 85-4 .
_ _ and J .K . Drackley . 1985. Sunflower
by-products for dairy cattle. DSU
85-10 .
___ . 1985. Calves need more feed in
winter. DSU 85-15 .
Sommerfeldt , J.L . 1985 . Milk replacers fo r
dairy cattle. DSU 85-6 .
Voelker , H.H. 1984 . Embryo transfer . SD
Holstein News 53(3): 20 .
_ _ . 1985 Dairy herd health costs . SD
Holstein News 54(1 ):9.
_ _ . 1985 . Use of sire summaries . SD
Holstein News 54(2) :8.
_ _ and C.R. Mueller. 1985 .
Understand ing and using si re
summaries. OS U 85-16 .
Yang , C-M. J. 1985 . Protected methionine
and heat-treated soybean meal for highproducing dairy cows . MS thesis ,
SDSU.

Publications , other articles :
Baer , R.J. 1985 . Prevention of added water
in milk . DSU 85-8 .
_ _ and K.A. Baldwin. 1985. Bulking
agents can alter freezing . Dairy Field
168(2):68.
Baldwin, K.A. 1984. Evaluation of yield and
quality of Cheddar cheese manufactured
from milk with added whey protein
concentrate. MS thesis , SDSU.
Beattie , S.A. 1985. Identification of volatile
compounds produced by Brevibacterium
linens that inhibit molds . MS thesis ,
SDSU .

Journal articles :

Economics
Blank , S.C. 1984 . Cross hedging Austral ian
cattle. Aust J of Ag Econ 28(2 ).
_ _ . 1985. Effectiveness of role-playing,
case studies , and simulation games in
teaching agricultural economics . West J
of Ag Econ 10(1 ):55 .
___ . 1985. Impact of government
intervention in the Australian dairy
industry. Agribusiness 1(4) .
_ _ . 1985 . Using causality and supply
response models in interpreting foreign
agricultural policies. Agribusiness
1(2):177.
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Dobbs, T.L.1984.Agsupplyandprocessing
· linkages between agricultural and rural
development. Amer J of Ag Econ
66(5):893 (abstr) .
Lamberton , C.E. and K.R. Spear . 1985 .
Factors determ ini ng the demand for
nursing home services. Qtly Rev of
Econ and Bus (in press).
Schmiesing, B. H. 1985 . Implications of
basis changes to put option trading. J
of Farm Mgmt and Rur Apprais (in
press).
_ _ et al . 1985. The influence of
technological change on grain pricing
efficiency. N Cen j of Ag Econ 7(2):95 .
Taylor , D.C. 1985. Reduced pressure
irrigation investm ent economics. Water
Resources Research (in press).
Van Zweden, J., T.L. Dobbs, and L.L.
Christianson . 1985. Economic
prospects for a multipurpose on -farm
solar energy intensifier system. N Cen
J of Ag Econ 7(1 ):105.
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Aanderud , W.G. and H.R. Allen. 1984 .
Expected production costs for major
crops for six production areas in South
Dakota (rev). SDCES EMC 864.
Blank, S.C. 1984 . Comparing faculty and
alumni ,expectations of future
agricultural economics curriculum
content. Econ Dept Staff Pap 84 -10.
_ _ . 1984. Determining an effective
teaching/research composition for
agricultural economics faculty positions.
Econ Dept Staff Pap 84 -4.
_ _ . 1984. The impact of government
intervention in the Austral ian dairy
industry. Econ Dept Staff Pap 84-7.
_ _ . 1984. Policy interdependence,
causality, and supply response in world
markets: the case of US and Australian
tobacco. Econ Dept Staff Pap 84-8 .
_ _ . 1984. Role-playing, case studies ,
and simulation games as teaching aids
in applied economics courses. Econ
Dept Staff Pap 84-5 .
_ _ . 1984 . Price dependence and
futures price theory. Econ Dept Staff
Pap 84-6.
_ _ . 1985. A decade of changes in
agricultural economics programs,
1975-1984. Paper presented at the
Northeast Ag Econ Assoc Mtg , Univ of
Massachusetts , Amherst.
_ _ and B. H. Schmiesing . 1985.
Combining causality tests and path
analysis to model agricultural markets.
Econ Dept Staff Pap 85-5.
Dobbs , T. L. 1984 . Ag supply and processing
linkages between agricultural and rural
development. Paper presented at Amer
Ag Econ Assoc Mtg , Cornell Univ ,
Ithaca . In Policy issues on the role and
development of a national rural
development policy , Washington , D.C.:
Office of Rur Dev Pol , USDA .

_ _ . 1984. Agriculture's capacity to
feed a hungry world. Econ Dept N/L
214 , Oct 5.
_ _ . 1984. Testimony on fuel alcohol tax
incentives for the Subcommittee on
Oversight. In Hearing on tax incentives
for the production and use of ethanol
fuels, Washington , D.C.: US Gov't Print
Off .
_ _ . 1985. Economics of home-based
businesses . Econ Dept N/L 223, June
5.
_ _ . 1985. Implications of the farm
crisis for rural communities in South
Dakota . Econ Dept NIL 220, Apr 10.
·- - · 1985. Water financing issues on
the Plains: the South Dakota case.
Paper presented at Great Plains
Resource Econ Com Ann Mtg, Denver.
__ _ et al. 1984 . Structure of
employment in South Dakota's
manufacturing and processing sector.
Econ Dept Res Rep 84-3.
Edelman, M.A. 1985. Observations on the
future of South Dakota agriculture and
rural communities . Econ Dept Staff Pap
85-2 .
__ _ . 1985. Observations on tax policy
and agriculture. Econ Dept Staff Pap
85-3 .
____ and L.L. Janssen. 1984. Farm
policy decisions : what do South Dakota
farmers think (Part II)? Econ Dept N/L
212 , Aug1 .
___ and _ _ . 1984 . The great
debate. SD Farm Home Res 35(2) :16.
___ et al. 1985 . Lender attitudes on
farm finance crisis management
programming by the Cooperative
Extension Service . Paper presented at
Amer Ag Econ Assoc Mtg , Iowa State
Univ, Ames (Econ Dept Staff Pap 85-8).
Gunn , S.P . 1984 . Price relationships of
selected Sou th Dakota cash corn
markets with destination and futures
markets. MS thesis , SDSU.
Habash , M.D. 1985. Economic feasibility of
producing fuel alcohol from fodder
beets in a small-scale plant. MS thesis ,
SDSU .
.
Janssen, L.L . 1984 . Recent trends in South
Dakota 's farmland market. Econ NIL
213 , Sept 20.
___ . 1985 . South Dakota farmland
market trends : current and future
research . Econ Dept Staff Pap 85-1 .
_ _ and M.A. Edelman . 1984. Farm
policy decisions : what do South Dakota
farmers think (Part I)? Econ Dept N/L
211 , July7 .
___ and _ _ . 1985. Agriculture
policy decisions : a 1984 perspective
from South Dakota farmers and
ranchers . Econ Dept Res Rep 85-1.
_ _ and C.R. Swinson. 1985.
Determ inants of farmland prices during
periods of rising and declining farmland
values. Paper presented at West Ag

Econ Assoc Mtg , Univ of
Saskatchewan, Saskatoon (Econ Dept
Staff Pap 85-6) .
__ _ et al . 1985. Analysis of
agricultural assessment sales ratios for
property tax purposes during changing
trends in land values . Paper presented
at Amer Ag Econ Assoc Mtg , Iowa
State Univ, Ames (Econ Dept Staff Pap
. 85-9).
Kiendl, P. and D.C. Taylor. 1985.
Irrigation in Brookings County :· impacts
of credit and commodity price levels.
SDAES B 695.
Kolmer, D. 1985. Agricultural lender
attitudes on farm finance management
programming by the Cooperative
Extension Service. MS thesis , SDSU.
Lamberton , C.E. 1984. Master of science
program self study . Econ Dept Rep .
_ _ . 1985. The demand for nursing _
home care in South Dakota. Econ Dept
NIL 217 , Jan 25 .
_·_ _ . 1985. Impacts of the state core rail
system on South Dakota grain
marketing patterns . SDAES B 696 .
Lone, T. 1985. An economic analysis of
machinery selection. MS thesis , SDSU.
·- - and L.L .Janssen . 1985. Farm
machinery financing terms. Econ Dept
N/L 221, May 10.
Lundeen, A.A. 1984 . Case study in rural
water development: impact on livestock
producers. SDAES B 692.
_ _ . 1985. Factors affecting irrigation
water application . SDAES B 697.
Schmiesing , B.H. 1984. Speculation of cash
grain inventories: is there an
alternative? Econ N/L 215, Nov 26.
___ . 1985. Cooperative education : the
role of priorities and perceptions. In
Amer Inst of Coop 1985 Yearbook ,
Washington, D.C.: Amer Inst of Coop .
__ _ and J .A. Bleyhl . 1984. Accounts
receivable management at local
cooperatives: a review of actual
practices and strategies for
improvement . Econ Dept Staff Pap
84-9 .
__ _ and C.R . Swinson . 1985 . Debt
capital : a larger risk than everyone may
realize . Econ Dept N/L 222 , May 27.
_ _ et al. 1985. Differential pricing of
agricultural operating loans by
commercial banks. Paper prepared for
Amer Ag Econ Assoc Mtg, Iowa State
Univ , Ames (Econ Dept Staff Pap 85-7) .
Swinson , C.R. and L.L. Janssen. 1985.
Long term and recent farmland market
development in South Dakota . Econ
Dept N/L 219 , Mar 13.
_ _ and _ _ . 1985 . Long term and
recent trends in South Dakota farmland
markets . SDAES B 694 .
Taylor , D.C. 1985 . Irrigation in Brookings
County : an economic study of irrigated
·corn. SDAES TB 81 .
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_ _ . 1985. Economi·cs of reduced
pressure irrigation. Econ Dept NIL 218 ,
Feb 15 .
_ _ . 1985. Irrigation in Brookings
County: the economics of reduced
pressure irrigation. SDAES B 693.
_ _ . 1985 . South Dakota 's privatelydeveloped irrigation systems , energy
sources , and water sources. Econ Dept
Pamph 85-1.
_ _ and P. Kiendl. 1984. Opportunities ·
for farm firm growth. Econ NIL 216 ,
Dec 20 .

Home Economics
Journal articles:
Johnson, W. and P. Deleeuw . 1985. Effects
of varying dietary protein and vitamin A
on stability of rat liver lysosomes.
Abstr, 69th Annual Meeting FASEB ,
Anaheim , CA .
Rosholt, M. N. et al. 1985. Body composition
in genetic vs. dietary obesity and
leanness in Ay/a and a/a mice. Fed
Proc 44( 4): 1164. (abstr).
Publications:
Anderson, E.P. 1985. The computer: a new
nutrition tool . Proc Nutr in Action IV
4:170.
Auch, M. and R.A. Shewmake . 1985.
Relationships of food faddism to critical
thinking, nutrition knowledge and some
demographic characteristics . Thesis,
SDSU.
Crews, M.G. 1985 . Clinical and biochemical
data on young adults . Proc Nutr in
Action IV 4:39.
Deleeuw, P.S. 1985. Dietary control ,
exercise , and desirable body weight.
Proc Nutr in Action IV 4:133 .
Johnson, W. and R.A. Shewmake . 1985.
Nutrient analysis of variety of meats .
USDA Project Rpt.
Madigan , P. and R.A. Shewmake . 1985.
Effects of the diet suggested in the
United States dietary goals on serum
cholesterol levels. Thesis , SDSU.
Pond , B. and E.P. Anderson . The effects of
nutrition education on the dietary intake
of college students . Thesis , SDSU .
Rosholt , M. 1985. Obesity: prevalence with
modern lifestyles. Proc Nutr in Action
IV 4:44 .
Shewmake , R.A. 1984 . Health and nutrition
research at South Dakota State
University . Showcase 5(4) :1.
_ _ . 1984 . Will fiber help in the battle
against heart disease? Better Nutr
44 :14 .
_ _ et al. 1985. Infant nutrition from
birth to six months . Nutr for Mother &
Child 1(4 ).
_ _ etal . 1985 . Lactation I. Nutrfor
Mother & Child 1(5) .
_ _ et al. 1985 . Lactation II. Nutr for
Mother & Child 1(6) .
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____ et al . 1985. Lactation 111. Nutr for
Mother & Child 1(7).
_ __ et al. 1985 . Maternal physiological
changes. Nutr for Mother & Child 1(3).
___ et al. 1985. Nutrition from six
months to the first birthday. Nutr for
· Mother & Child 1(8).
___et al . 1985 . Nutrition in pregnancy .
Nutr for Mother & Child 1(2).
____ et al. 1985. Prior dietary habits most
important. Nutr for Mother & Child
1( 1).

Horticulture-Forestry
Publications:
Baer , N.W . and P.R. Schaefer. 1984. Row
spacing. Farm & Home Research
35(3-4):17 .
Evers, N.P. 1984. Deciduous Trees for
South Dakota. AES B 578.
_ _ . 1984. The best performing woody
ornamental shrubs from 1966 to 1984.
Handout, McCrory Gardens.
_ _ and T.D. Warner. 1984 . A report on
recommended tree species for South
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-scale, solid-phase fermentation
process for fuel ethanol and protein
feed production from fodde r beets .
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Todd , R.L. 1984. Microbial-plant
associations. Introduction In Microbioal
Plant Association , R. Todd and R.
Miller , eds. Amer Soc of Agron Special
publication 47 , pp . vii.
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Okefenoke Swamp , Wetlands Survey ,
Los Alamos, NM, p 353 .
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Carson , M.L. 1984 . First report of eyespot
(Kabatiella zeae) of corn in South
Dakota . Plant Disease 69: 177.
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Derscheid, L.A . et al. 1985. Cultural control
of leafy spurge . In: Alan K. Watson
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___ et al. 1984 . Sod webworm moths
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Nutrient Bioavailability: A Mechanistic
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Estimating soil mixing by rodents. SD
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· of imazaquin alone and in combination
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incorporated and preemergence
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soybeans. No Cent Weed Contr Cont
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____ and M.A. Wrucke. 1984 .
Comparison of preemergence and
postemergence herbicide systems with
several tillage systems in soybeans. No
Cent Weed Contr Cont Res Rpt 41 :112 .
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Postemergence grass control in
soybeans. No Cent Weed Contr Cont
Res Rpt 41 :368.
____ 1984 . Factors affecting herbicide
performance . Soil and Moisture Clinic .
34:3.
____ et al . 1984. Additives for increased
weed control with atrazine and
cyanazine in corn . No Cent Weed Contr
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relationship of available P for seven
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#84 .
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variety recommendations ,
characteristics, and yield data :
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Bunkers , G.J. 1984. Ribonuclease II : A
glycoprotein with differential distribution
in tissues of two non-acclimated
cultivars of winter barley. MS thesis ,
SDSU .
Cholick , F.A. et al. 1984 . Improvement in
evaluation of grain yield among
breeding lines with lattice design . Agro
Abs , Las Vegas, NV . p 62.
_ _ et al. 1985 . South Dakota wheat
production , 1984. Ann Wheat Newsl
31:180.
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Dybing , G.D. et al. 1984. Biochemical
charact~rization of soybean ovary
growth from anthesis to abscission of
aborting ovaries. World Soybean
Research Conference Ill , Abstr 18.
·- - et al. 1984 . Study of daily flower
production by growth analysis and
other techniques . Agron Abs tr
1984:103.
Easton , E.R. 1984 . Face fly : its management
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Series #1 .
_ _ 1985. Epidemiology and
management of head lice . Plant Sci
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_ _ 1985. Outbreak of tularemia
associated with the American dog tick ,
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_ _ and S.S . Au Yeung . 1985 . Survey
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Plant Sci Pamphlet #86 . Livestock
Entomol Ser 2.
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populations (Diptera :Culicidae) from
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_ _ et al. 1985 . Progress towards
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management as influenced by tillage
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(1984) . FFF Symp Proc 1985:151 .
_ _ et al. 1985. Wheat response to
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Gelderman , R. et al. 1984 . A comparison of
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of crops. CES EX 8010 .
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Jensen , N. and A. Boe. 1984. Effect of
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Kangatharalingam , N. and M.W. Ferguson .
1984 . Efficacy of fungicidal seed
treatments in controlling Rhizoctonia
solan i induced seed ling blight. Proc
50th Flax Institute , Fargo , ND .
Koh l, A.A. 1984 . Spray droplet sizes and
drift potential from center pivots .
Pesticide drift management symposium .
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Law , M.E. andW.E. Arnold.1984. Effect of
acifluorfen on sunflower . Proc No Cent
Weed Contr Cont 39 :1 31 .
Lay, C. et al. 1984. Yield losses in flax due •
to pasmo (Septoria linicola) plus
possible control. Proc 50th Flax
Institute , Fargo, ND .
___ and G.D . Dybing . 1985 . Linum
usitatissimum L. In : Halevy, A. (Ed)
Handbook of Flowering , Vol Ill . CRC
Press , Inc . Boca Raton , FL. p 302.
Lee, D. et al. 1984 . Influence of water
management on yield potential of
selected spring wheat cultivars in South
Dakota. Agro Abst , Las Vegas, NV . p
76.
Lemme , G.D. and D.D . Malo. 1985 . Soil and
climatic limitations for sprinkler
irrigated potato production in six south
central South Dakota counties . AES TB
85.
_ _ and USDA-SGS . 1985 .
Classification of SD soils. AES TB 58 .
Malo , D.D. and G.D. Lemme. 1984. Soil and
climatic limitations for sprinkler
irrigated potato production in five
southeastern South Dakota counties.
AES TB 84.
___ and R.A. Shewmake. 1984. Results
and Discussion In : Questionnaire
results of the north centra l association
self study by the Mission / Goals
Task Force for SDSU.
·- -- and G.D. Lemme . 1985 .
Introductory Soil Laboratory Manual
(11th Ed) . Plant Sci Dept , SDSU .
•
·- - - 1985. Study questions and answers
for introductory soils lab manual (6th
Ed) . Plant Sci Dept , SDSU .
Mehdi , Syed Sadaquat. et al. 1985.
Variability for resistance of Alternaria
helianthi and Septoria helianthi leaf
diseases in two sunflower populations .
Proc 7th Sunflower Research
Workshop , National Sunflower Assoc ,
Bismarck , ND. p 8.
Miller, C.F. et al. 1984. Erosion and
productivity of Udic Hapl ustoll . Agron
Abstracts 76 :252 .
Paech, C. and C.D. Dybing. Degradation and
aggregation of soybeans RuPP
caroxylase. Plant Physiol 77
(Suppl) :83 .
Partelow , G.W . and F.A. Chol ick . 1984 .
Cytoplasmic effects among common
wheat. (Triticum aestivum L.). Agro
Abst , Las Vegas , NV . p 82.
Peterson , M.A . and W.E. Arnold . 1984 .
Bioassays for chlorsulfuron soil
residues . Proc No Cent Weed Con tr
Cont 39 :7.
Pollmann, R.J. 1984-85 . South Dakota
Preliminary Certified Seed Grower
Directory . Cert Serv , SD Crop Im prov
Assoc , Brookings .
Pridey , R.K. and W.E. Arnold . 1984 . Bifenox
for control of Setaria sp in oats. Proc
No Cent Weed Contr Cont 39 :125 .
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Reeves , D.L. 1985 . South Dakota State
University oat research . The Milling
· Oats News 3:3.
Schumacher, T.E. et al. 1984. Effect of
temperature on the morphology of corn
seminal roots. Agron Abstracts 76: 136 .
Sharma, K.P. et al. 1984 . Inheritance of
flower abortion and pod type in soybean
genotypes differing in raceme length .
World Soybean Research Conference
Ill. Abstr 37 .
Smolik, J.D. 1984. lnsecticide/nematicide
field trials. Report to cooperators and
granting agencies. Plant Sci OeptSDSU .
·- - - and L. Evjen. 1984. Cultural
practice studies - nematodes and
sunflower insects. Ann Prag Rpt NE
Res Sta. Plant Sci Pamphlet #40 .
___ and 0.0. Walgenbach. 1984. Effect
of Furadan on stem insect and
nematode populations in sunflower.
Proc Sunflower Research Workshop .
Dec 10-11. Nat Sunfl Assoc. Bismarck ,
ND.10pp.
·- - - and ___ . 1984. Effect of
insecticide/nematicide treatments on
stem insect and nematode populations
in sunflower and effect on yield. Proc
Sunflower Research Workshop . Feb 1,
Natl Sunfl Assoc . Bismarck, ND. p 17.
·- - - et al. 1985. Effect of tillage
treatmen ts on nematode populations in
spring wheat. Ann Wheat Nwsl Vol 3. p
182 .
Sorensen, D.R. 1985. Comparison of four
phosph orus placement methods in
eastern South Dakota. MS thesis ,
SDSU.
Vos , D.A. and W.E. Arnold. 1984. Studies of
the interaction of tridiphane and
cyanazine. Proc No Cent Weed Contr
Cont 39:42 .
Weeldryer, P.O. and G.D . Lemme. 1985.
Land judging in South Dakota . CES FS
563 and ES 374 (score card) .
White , E.M. 1985 . Antiquity , original size ,
and location of prairie dog towns in
Wind Cave National Park. Final report
for contract CX-1200-4-A040, National
Park Service. (April 29, 1985).
_ _ 1985. Chemical relationships
responsible for dispersion in natric
horizons. Self-improvement program for
Professional Soil Classifiers of South
Dakota . (March 8, 1985).
Winberg , B.C . and W.E. Arnold . 1984.
Ethephon plus surfactant on spring
barley. Proc No Cent Weed Con tr Cont
39 :125.
Wrage, L.J. and W.E. Arnold . 1985 . Weed
con.trol in small grains and forages. FS
525A .
·- - - and ·- --· 1985 . Weed control in
corn . CES FS 525C .
·---and ·- - - · 1985 . Weed control in
soybeans . CES FS 525B .

·---and _ _ . 1985 . Weed control in
sorghum. CES FS 5250.
·- - -and ·- - -· 1985. Weed control in
sunflower. CES FS 5250.
·- - and _ _ . 1985. Weed control in
forage legumes. CES FS 252L .
____ et al. 1985. Weed control in
gardens. CES FS 525G .
·- - - et al. 1985. Weed control in grass
pasture and range . CES FS 525P .
___ et al . 1985 . Weed control in trees .
CES FS 525T.
Wrucke , M.A. and W.E. Arnold. 1984.
Simulated drift effects of
postemergence grass herbicide~ on
corn . Proc No Cent Weed Con tr Cont
39:40.
Wynia , R.L. and A. Boe. 1984 . Investigation
of coleoptile lengths in warm-season
grasses. Soc for Range Management .
Abst No 21 .
·- -and ·- - · 1984. Variation in
growth habit of Beckmannia syzigachne
(Steud .) Fern. SD Acad Sci Proc
63:120 .
Yara , N.D . 1984 . Host-plant interactions of
Diabrotica cristata ( Coleoptera:
Chrysomelidae) and prairie grasses in
east central South Dakota. MS thesis ,
SDSU .
_ __ and E.R. Easton . 1985. Host-plant
interactions of Diabrotica cristata
(Coleoptera :Chrysomelidae) and prairie
grass in east central South Dakota .
Abst #142. NCB , ESA, Lexington , KY.

Rural Sociology
Journal article :
Stover, R.G. and C.A. Hope . 1984 .
Monotheism and gender status: a
cross-societal study . Soc Forces
63(2) :335 .
Publications :
Froelich , P. 1984 . Sociocultura l factors
associated with grassland plowout in
South Dakota counties. MS thesis,
SDSU.
Gore ham , G.A. , et al . 1984. South Dakotans
on the move : characteristics of people
leaving and entering the state , 1970 to
1980 . AES Population Update Series
229 , No. 14.
Kayongo-Male , D.E. 1985 . Problems and
prospects of integrating women into
development planning and process in
Kenya . Journal of East African Research
and Development 15 .
·- - - and P. Onyango . 1984. The
sociology of the African family . Book .
Longman 's Ltd .: London .
_ _ and P. Walji . 1984 . Children at work
in Kenya : the role of children in the
family division of labour . Book . Oxford
University Press :Nairobi .

Nelson, J.I. and J.L. Satterlee . 1985. ·Aging
data, South Dakota population
1960-1980. AES Popu lation Update
Series C229, No.18.
Satterlee, J. L. 1984 . South Dakota statistics
at a glance. AES Population Update
Series C229, No. 17.
.- - - and G.A. Goreham. 1984. South
Dakota school districts: popu lation and
housing information, 1980. AES
· Population Update Series C 229 , No.
19.

Station Biochemistry
Journals:
Goehring, T.B. et al. 1984 . Effects of
seleniferou s gra ins and inorganic
selenium on tissue and blood
compos ition and growth performance of
rats and swine. J Ani Sci 59 (3) :725.
_ _ et al. 1984. Toxic effects of
·
selenium on growing swine fed corn. soybean meal diets . J An i Sc i
59(3):733.
Osheim, D. and P.F. Ross (Emerick et al.
collaborating). 1985. Atomic abso rption
spectrophotometric determi nation of
liver copper:C ollaborative study. J
Assoc Off Anal Chem 68 (1): 44.
Paech, C. 1985. Further characteri zation of
an essential histi dine resi due of
ribulose-1 ,5-bisphosphate carboxylase/
oxygenase. Biochemistry 24: 3194 .
·- - - 1985. Kinetics of RuBP carboxylase
at high protein concentrati on. Pla nt
Physiol 77:542.
___ and C.D. Dybi ng. 1985. Degradation
and aggregation of soybean Ru BP
carboxylase . Plant Physiol 77 :583.
Publications:
Emerick, R.J. and K. Wohlg emuth. 1985.
Urinary calculi (water belly) in cattl e
and sheep. ND CES FS V-355.
Paech , C. 1985. The major protein of
chloroplast stroma, ribulose
bisphosphate carboxylase . In: Modern
Methods in Plant Analysis , New Series ,
vol 1 (Linskens, H.F. and J.F.
Jackson , eds) Springer Verlag, Berlin,
Heidelberg , New York. p 199.
Schreier, C.J . 1985. Effects of various
dietary salt additions on silica
urolithiasis in male r~ts . MS thesis,
SDSU .

Veterinary Science
Journal articles :
Benfield, D.A. and H.K. Adldinger. 1984.
Latent herpesvirus infection of testes
and spinal ganglia of turkeys with
semen abnormalities . Arch Viral
82 :195.
·- - - et al . 1984. Comparison of a
commercial enzyme immunoassay
(rotazyme) to electron microscopy ,
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H414, Livestock marketing systems and
performance ; Blank
H424 , Marketing oilseeds ; Blank

Home Economics
H054 , Dietary fiber fermentation products
in the metabolism of cholesterol in
rats ; Shewmake
H013, Relation of body composition to
insulin levels and temperature
regulation in genetic obesity ;
Rosholt , Granholm
H224, Alteration of muscle and fat
deposition using repartitioning
agents ; Rosholt
H301 , Dietary influence on lipogenesis and
membrane structure; Johnson

Horticulture-Forestry
M004 , Genetic improvement of tall-tree
species; Schaefer
M164, Selection of superior trees and
shrubs; Evers
H204, Fruit cultivar breeding and
management; Peterson
H399 , Increasing vegetable yields; Prashar
H412 , New pot plant species; Spinski
H474, Increasing vegetable yields ; Prashar
H494, Renovation of deteriorating
windbreaks ; Baer
R779 , Plant germ plasm ; Peterson
M941 ,Conifers for South Dakota ; Baer

Microbiology
H011 , Modification of the immune response
due to pentachlorophenol exposure;
Hillam
H092, Nitrogen fixation in wheat and other
grasses ; Pengra
H344 , Bovine pulmonary immunoreactivity
fol lowing localized lung
immunization; Hillam
H354, Plasmid-mediated carbamate and
organophosphate degradation ;
Gauger
H364 , Denitrification in agricultural soils ;
Todd
H374 , Nitrogen fixation in soil bacteria;
Westby
H885, Alcohol fuels from crop residues and
damaged cereal starches , Middaugh

Plant Science
H003, Weed control for conservation
tillage; Arnold
M014 , Management of understory in Custer
State Park ; Lemme
H023, Germination procedures for crop and
forage species ; Schultz
H024, Alternative farming systems ; Smolik ,
Fixen , Hall
H032 , Fertility management in different
tillage systems; Fixen , Gelderman
H033 , Soil physical constraints on root
systems ; Schumacher
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H034 , Low pressure irrigation and soil
crusting , wind drift , and spray
evaporation ; Kohl , DeBoer, Chu
H053, National agricultural pesticide impact
program ; Walgenbach , Smolik
H063 , Increasing returns from waterrelated energy inputs in irrigation ;
Beck , DeBoer, Kohl
H-064 , Major sunflower pathogens ; Carson
H070 , Genetics of corn ; Kahler
R094 , Face flies ; Easton
R162 , Soil wetness in land-use decisions ;
Lemme
H174, Winter wheat improvement; Gellner
H181 , Soybean diseases ; Ferguson
H183 , Reduced tillage cropping in western
South Dakota; Stymiest , Jacobson
H184, Soil survey and soil productivity
relationships ; Malo
H193 , Breeding and genetics of flax and
sunflowers; Lay , Grady , Ferguson
H194, Oats and rye for South Dakota ;
Reeves
H203, Corn breeding; Wicks , Carson,
Bettendorf
H213, Spring wheat breeding and
genetics ; Cholick , Buchenau
H223 , Alfalfa insects; Walstrom
R234 , Biological control of soil-borne plant
pathogens ; Buchenau
H243, Wheat, corn and sorghum virus
diseases ; Gardner
H244, Freezing effects on membrane
proteins and the cell cycle in winte r
cereals; Kenefick
H253, Improving claypans to increase
forage production; White
H263, Winter hardiness of barleys
developed for deep-setting crown
characteristics ; Gellner
H272, Seed production of breeding lines of
insect-pollinated legumes; Boe
H273, Investigation of a pathogen of
grasshoppers ; McDaniel
R282, Corn nematodes; Smolik
H292 , 1PM research needs _in the northcentral region; Arnold
R304 , Mites and ticks on livestock ; Easton
H324 , Forage grass breeding ; Boe
R333 , Soil productivity and erosion;
Schumacher , Lemme, Lindstrom
H334 , Movement of soi l water and soluble
sal ts through till and shale sub -soil ;
Carlson
H342 , Temperature and water stress in
crop production; Kenefick , Matthees
R343 , Management for leaf hoppers ,
spittlebugs , and aphids on alfalfa ;
Walstrom
H352, Insects and diseases affecting
sunflowers; Smol ik
H359 , Western and northern corn
rootworms ; Walgenbach
S401 , Foundation seed stock ; Weber
S402, Seed certification; Pollmann
S403, Seed testing ; Gutormson
S404 , Variety testing ; Bonnemann
S406 , Survey entomologist ; Walgenbach

H482 , The physiology of seed yield; Dy bing
H484 , Forage crops ; Holland
R490 , Conservation tillage systems ;
Shubeck
H502, The chemistry of atmospheric
deposition ; Gardner
H504 , Control of persistent weeds ; Arnold
R510 , Fate of nutrients in the environment
as affected by soil and crop
management; Wh ite

•

Rural Sociology
H212 , Socio-economic characteristics of
Soufu Dak~ans ; Satterlee

Station Biochemistry
H131, Structure and function of
ribulose-1,5-bisphosphate ca
boxylase/oxygenase ; Paech
H133, Chemical equilibria in soil solutions;
Rue
H143, Agricultural chemicals in the soil ;
Matthees
H394 , Mineral nutrition and metabolism in
animals; Emerick
H401, Oats and barley for livestock;
Halverson
H404 , Biochemistry of selenium; Palmer
S407, Analytical services ; Thi ex
R422, Photosynthetic processes and
regulation; Paech
CG452 , Kinetics and in vivo operation of
ribulose-1,5-bisphosphate
carboxylase / oxygenase ; Paech

Veterinary Science
R122 , Enteric diseases of swine ;
Berg eland , Benfield , Francis
H232 , Pathogenesis of mixed rotavirus-E .
coli infections in gnotobiotic pigs ;
Benfield, Francis
AHa34 ,Serum and/or tissue levels of
antibiotics in swine ; Libal
AH274 ,Porcine rotavirus types I and I! in
gnotobiotic pigs ; Collins
AH284 ,Basic metabolic and physiologic
effects on nitrate and nitrite ions in
mammals ; Roller, Swanson
R380 , Reproductive performance in
ruminants ; Kirkbride , Johnson
S462 , Enzyme-linked immunosorbent assay
for leptospiral antigens ; Kirkbride
S4 72 , R plasmid-mediated antimicrobic
resistance ; Libal
CG544 , Role of cellular receptors in the
pathogenesis of porcine enteric viral
infections ; Benfield

•

Wildlife and Fisheries Sciences
H013 , Fishery development of South
Dakota ponds; Scalet , Mod de
M072 , Land use, shelterbelts, and
pheasants ; Under
M372 , Forests , pastures , and wild turkeys ;
Flake
M514·, Forests , agriculture, and turkey
management; Flake
H534, Riparian habitat damage by aquatic
furbearers ; McCabe
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Director's comments
Two guidewords-productivity and
accountability-determine our direction of
research . In this annual report issue we show
you the breadth of our work. You will have
opportunity to comment in upcoming review.

Spray spurge
It will be a battle of " who can last longer."
Leafy spurge is marvelously tenacious , but it
will yield to spraying if you are equally
persistent. Forage yields will go up .

5

The benefits of variety

8

Crossbreeding: the new look

Camouflage and trickery may have to be used ,
but after your family is coaxed into eating
variety meats , they will be getting essential
nutrients at a price you didn 't think was
possible.

Match a crossbred cow to an unrelated bull for
up to 25% heterosis in wean ing weight. But
it's not enough just to breed for superior
reproductive performance . Better cattle eat
more ; you may need to change feeding
management.

11
16
21
24

State rail analysis
Corn and soybean producers and shippers in
southeastern counties can choose for best
price; more markets are available. Direct
benefit to them for 1983 corn was 11 to 28
cents per bushel.

•

Pest pests
Biological control-turning predators loose on
other pests-is Mother Nature's foolproof way
of keeping most disease outbreaks in check .
We 're trying to follow her example , but she's
holding some of her secrets back .

Superior ponderosa parents
Ponderosas give the height that we need in
windbreaks , but very few plantings are
anything worth writing home about . Of three
aspects of th is problem ; we are working on
. improving gene potential. And we have a
" find . "

98th annual report
We list the people and the projects of the
Experiment Station for the last fiscal year .
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